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PREFACE 


The  recent  development  of  obstetric  surgery  has  reached  a  point 
where  it  seemed  to  the  writer  that  a  concise  statement  of  methods  of 
operating  in  obstetrics  at  the  present  time  might  be  of  service  to  the 
profession.  The  effort  has  been  made  to  condense  the  subject  matter. 
Bibliographies  have  been  added  for  the  convenience  of  those  who  may 
wish  to  consult  the  literature. 

The  writer  desires  to  express  his  thanks  for  permission,  given  by 
recent  writers  upon  the  subject,  to  reproduce  their  illustrations. 

E.  P.  D. 

250  South  Twenty-first  Street, 
Philadelphia,  Pa. 
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OPERATIVE   OBSTETRICS 


INTRODUCTION 


ANATORIY 

The  Anatomy  of  the  Birth-canal  During  Pregnancy. — ^The  intel- 
ligent performance  of  obstetric  operations  requires  practical  knowl- 
edge of  the  anatomy  of  the  birth-canal  during  the  various  i)erio(ls 
of  gestation. 

Position  of  the  Womb  During  Development. — In  the  majority  of 
cases  the  womb  is  anteverted  and  slightly  anteflexed  at  the  begin- 
ning of  pregnancy.  After  the  first  few  weeks  the  body  of  the  womb 
becomes  globular,  but  steadily  maintains  a  slightly  antcverted  posi- 
tion. In  thin  subjects  the  fundus  can  plainly  Ix}  felt  through  the 
abdominal  wall  behind  the  pubes  at  from  four  to  six  weeks.  In 
stout  patients  the  fundus  may  not  be  distinguished  until  eight  or 
nine  weeks  have  passed. 

So  frequent  are  retroflexions  and  anteflexions  that  the  ol)stet- 
rician  is  often  called  upon  to  operate  in  early  pregnancy  under 
these  conditions. 

In  retroflexion  the  body  of  the  womb  enlarges  steadily,  and,  in 
proportion  as  retroflexion  is  complete,  spreads  in  the  pelvis  from  side* 
to  side,  in  extreme  cases  fitting  itself  closely  under  the  promontorj' 
of  the  sacrum.  The  degree  of  pressure  made  by  the  growing  womb 
will  depend  upon  the  size  of  the  pelvis  and  relative  size  of  the  womb. 
In  a  capacious  pelvis  the  body  of  the  womb  very  slowly  assumes  a 
more  or  less  globular  shape  with  but  little  pressure.  Where  the 
pehis  is  small,  considerable  pressure  develops  early.  The  rise  of  the 
retroflexed  gravid  womb  depends  greatly  on  freedom  from  abdominal 
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18  OPERATIVE   OBSTETRICS 

pressure.  Where  the  patient  is  recumbent,  and  the  urinary  bladder 
is  not  allowed  to  fill  suflBciently  to  make  pressure,  a  retroflexed  womb 
rises  spontaneously  in  the  great  majority  of  cases. 

In  cases  of  extreme  retroflexion  in  anemic,  flabby  young  patients, 
the  womb  may  be  so  soft  as  to  simulate  very  closely  an  extravasa- 
tion of  blood  or  collection  of  pus  in  Douglas'  cul-de-sac. 

In  anteflexion  of  the  pregnant  womb  the  fundus  is  bent  sharply 
forw^ard,  and  womb,  tubes,  and  ovaries  are  pressed  downward,  the 
blmlder  is  forced  downward  with  the  womb,  and  the  condition  is 
accompanied  by  spasm  of  the  jx^lvic  muscles,  which  may  be  termed 
pelvic  tenesmus. 

Size  of  the  Womb  During  Development. — The  size  of  the  womb 
during  pregnancy  will  depend  greatly  upon  the  stature  and  develop- 
ment of  the  patient,  the  size  of  the  fetus,  and  the  general  vigor  of 
the  mother.  In  the  average  patient  when  the  fundus  can  be  recog- 
nized by  abdominal  pressure  the  patient  is  six  weeks  advanced.  At 
twelve  weeks  the  fundus  is  little  less  than  midway  between  the  pubes 
and  the  umbilicus.  At  twentv-four  weeks  the  fundus  has  reached 
the  umbilicus.  At  twenty-eight  weeks  it  is  two  fingers  above.  At 
thirty-two  weeks,  a  hand's  breadth.  At  thirty-six  weeks,  once  and 
a  half  the  breadth  of  the  oixlinary  hand. 

In  primiparae  signs  of  descent  and  engagement  become  evident 
from  the  thirty-fifth  week  on,  in  proportion  to  the  relative  size  of 
mother  and  chikl.  Where  slight  disproportion  exists,  the  mother's 
general  condition  good,  the  action  of  the  uterine  and  abdominal 
muscles  brings  the  child  into  the  upper  pelvis  comparatively  early. 
In  multipara?  the  fetus  will  remain  above  the  pelvic  brim  indefinitely, 
in  proportion  to  the  size  of  the  pelvis  and  the  firm  or  relaxed  condition 
of  the  mother's  tissues. 

BiBLior.KAPHY  OF  Uterus  Durtng  Dp:velopment 

Alfieri:  Annali  di  O.stetricia,  Xo.  1,  1903. 

Blacker:  Transactions  of  the  Obstetrical  Society  of  Ix)ndon,  p.  235, 1900. 
Czyzewicz:  Monatsschrift  f.  (leburtshiilfe  und  Gynakologie,  Band  25,. 
p.  7S5,  1907. 
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von  FeUenberg:  Archiv  f.  Gynakologie,  Band  71,  Heft  2,  1904. 
Ferroni:  AnnaU  di  Ostetricia,  October  and  November,  1902,  and  No.  8, 

1902. 
Haultein:  British  Medical  Journal,  p.  1279,  1900. 
Kleinwachter :  Zeitschrift  f.  (icburtRhiilfe  untl  Gyn&kologie,  Band  4, 

Heft  1,  1S99,  and  Band  41,  Heft  3,  1899. 
Nikolic:  Zentralblatt  f.  Gynakologie,  No.  3,  1900. 
Piskacek:  Monat8schrift  f.  Geburtshiilfe  und  Gynakologie,  Band  13, 

Hefts,  1901. 
Stephenson:  Scottish  Medical  Journal,  January,  1905. 

The  Position  of  the  Womb  During  Labor. — At  viability  and  after, 
ID  the  pre,«ence  of  labor,  the  bitth-eanal  becomes  a  continuous  channel, 


First  position  of  vertex 

whose  axis  is  directed  first  clownward  and  Imckward,  then  upward 
and  forward.  As  uterine  contractions  dcvcloj)  the  round  ligaments 
contract,  drawing  the  fundus  forward  over  the  pelvic  brim.  The 
contraction  of  the  abdominal  muscles  hel|)s  in  maintaining  this  jKisi- 
tion,  the  combined  action  of  uterus  an<l  abdominal  muscles  forcing 
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the  fetus  downward.  In  introducing  instruments  into  the  womb 
during  labor,  the  operator  must  remember  the  anterior  position  of 
the  body  of  the  womb.  In  unskilful  operations  instruments  have 
been  forced  through  tlie  posterior  vajpnal  fornix,  cervix,  and  lower 
uterine  segment,  the  operator  supposing  that  he  was  carrying  the 
instrument  into  the  womb. 


Fig.  2.— Froien  section  of  woman  dying  in  labor.    Head  on  pelvic  floor ;  contrac- 
tion-ring  high  up  poHUrtorly  (Bumm  and  Blumreicli). 

The  position  of  the  womb  during  labor  is  influenced  somewhat  by 
the  mechanism  of  labor;  the  posterior  portion  of  the  lower  uterus 
and  the  vagina  are  carnal  backward  by  posterior  rotation  of  the 
occiput.  In  shoulder  presentations  the  womb  is  abnormally  dis- 
tended and  its  characteristic  position  is  lost.  This  is  also  true  in 
cases  where  operations  for  fixation  of  the  uterus  have  been  per- 
formed. 

The  expulsion  of  the  placenta,  membranes,  and  cord  occurs  in 
what  is  practically  a  second  labor.  The  fundus  remains  forward  dur- 
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ing  the  third  stage  and  the  axis  of  the  birth-canal  is  practically  the 
same  as  that  of  the  second  stage  of  labor. 

The  Pelvic  Floor,  Vagina,  and  Perineum  During  Labor. — In  spite 
of  the  differences  of  opinion  as  to  what  constitute  the  supports  of 
the  uterus,  and  exactly  what  is  meant  by  the  pelvic  floor,  for  prac- 
tical purposes  Hart's  division  of  the  pelvic  floor  into  anterior  and 
posterior  segments  will  be  found  of  practical  value.  The  axis  of  the 
uterus  meets  the  pelvic  floor  near  the  sacrococcygeal  junction;  in 
proportion  to  the  strength  and  development  of  the  levator  ani  muscle, 
the  axis  is  thence  turned  upward  and  forward  beneath  the  pubes. 
The  posterior  segment  of  the  pelvic  floor  during  labor  exerts  inter- 
mittent pressure  upon  the  presenting  part,  forcing  it  towanl  the  outlet, 
and  causing,  when  such  is  possible,  rotation.  Remembering  this 
important  function  in  forceps  operations,  the  head  is  brought  strongly 
down  upon  the  p)elvic  floor,  where  rotation  is  incomplete,  with  the 
hope  that,  by  this  aid,  rotation  may  be  accomplished. 

The  anterior  segment  of  the  pelvic  floor,  comprising  the  anterior 
vaginal  wall,  the  urethra  and  tissues  about  it,  is  drawn  strongly  up- 
ward during  the  expulsion  of  the  child,  the  function  seeming  to  be  to 
withdraw  the  urethra  and  neck  of  the  bladder  as  much  as  possible 
from  injury. 

Bibliography  of  Pelvic  Floor,  Vagina,  and  Perineum:  Anatomy 

AND  Functions  of 

Paramore:  Journal  of  Obstetrics  of  the  British  Empire,  February, 

1909;  March,  1909. 
Studdiford:  American  Journal  of  Obstetrics,  July,  1909. 

Bibliography   of   the   Anatomy    of   the    Birth-canal    During 

Pregnancy 

Aschoff :  Berliner  klin.  Wochens.,  No.  31,  1907. 

Bayer:  Beitrage  f.  Geburtshiilfe  u.  Gynakologie,  Bd.  14,  Hft.  3,  1909; 

also  Bd.  15,  Hft.  2,  1909. 
Bumm  and  Blumreich:  Atlas,  Wiesbaden,  Bergmann,  1907. 
Gauss:  Miinchener  med.  Wochens.,  p.  440,  1907. 
Hofbauer:  Monats.  f.  Geburts.  und  Gynakol.,  Bd.  29,  Hft.  2,  1908. 
Meyer:  Surgery,  Gynecology,  and  Obstetrics,  May  5,  1907. 
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Position  of  the  Womb  After  Labor. — If  recovery  from  labor  is 
normal,  the  womb  assumes  a  slightly  anteverted  position,  arising  in 
the  abdomen  until  the  fundus  is  near  the  umbilicus.  It  can  be  dis- 
tinctly made  out  by  palpation,  its  contractile  portion  firm  and  hard, 
while  the  lower  segment  and  the  stretched  and  torn  surfaces  in  the 
cervix  have  fallen  together.  The  stretchal  condition  of  the  pelvic 
and  vaginal  tissues  allows  the  cervix  to  descend  into  the  pelvic  brim, 
and  if  the  urinary  bladder  be  empty  and  a  binder  applied  pinned  from 
above  downward,  the  fundus  is  carried  forward,  the  uterus  descends 
slightly  into  the  pelvic  brim,  and  pressure  is  thus  made  upon  the  uter- 
ine and  ovarian  arteries  by  the  pelvic  brim  and  tissues.  As  involu- 
tion proceeds  this  position  is  maintained.  Where,  because  of  in- 
fection,  hemorrhage,  or  prostration,  the  womb  is  not  firm  after  labor, 
it  may  be  retro  verted  or  dilated  by  blood-clot,  not  assuming  its  antc^ 
verted  position,  and  sinking  backward  and  downward  into  the 
abdominal  cavity. 

Factors  Producing  Normal  Involution  and  Return  to  Normal 
Position  After  Labor. — It  is  important  that  the  obstetrician  keeps  in 
mind  the  essential  factors  producing  a  return  of  the  birth-canal  to 
its  normal  condition  after  labor. 

First  in  importance  is  the  absence  of  infection.  In  septic  metritis 
the  uterine  muscle  does  not  contract  properly,  the  womb  remains 
large  and  flabby;  if  the  infection  be  severe,  the  canal  is  softened  and 
the  uterus  is  very  readily  perforated,  infection  extending  to  the  broad 
ligaments  and  the  tissues  about  the  cervix,  causing  the  cervix  to 
assume  an  unnatural  position  producing  displacements.  When  the 
patient  recovers  from  acute  infection,  exudates  and  adhesions  may 
permanently  alter  the  position  of  the  womb. 

Laceration  of  the  birth-canal  which  is  not  adequately  repaired  is 
a  most  efficient  factor  in  preventing  a  return  to  the  normal  condition 
of  the  birth-canal.  WTiere  infection  follows  laceration  the  results  are 
worse  than  in  uncomplicated  cases. 

The  general  vigor  or  lack  of  strength  in  the  patient,  her  ability 
to  nurse  the  child,  the  care  which  she  receives  during  the  puerperal 
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period,  the  avoidance  of  constipation,  all  the  conditions  which  bring 
about  a  prompt  return  to  health,  are  most  potent  in  producing  a 
good  recovery  from  labor.  It  must  not  be  forgotten  that  abdomi- 
nal pressure  by  improper  clothing  may  produce  displacement  of  the 
womb  in  cases  which  have  been  normal  until  ordinary  clothing  was 
resumed. 
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Bladder  and  Rectum  During  and  After  Labor. — As  the  presenting 
part  descends  into  the  pelvis,  if  the  child  fits  tightly  and  disproix)r- 
tion  be  present,  the  neck  of  the  bladder  is  pressed  down  between  the 
presenting  part  and  the  symphysis,  its  mucous  membrane  becomes 
congested,  and  blood  may  be  present  in  the  urine.  This  is  seen  in 
cases  of  contracted  pelvis,  where  the  patient  is  for  some  time  in 
ineflFectual  labor  before  assistance  is  rendered.  The  obstetrician 
should  remember  to  invariably  employ  a  catheter  in  all  cases  before 
operating.  Bloody  urine  is  a  sign  of  prolonged  labor  with  dispro- 
portion and  excessive  birth  pressure. 

The  rectum  is  also  subjected  to  pressure  in  cases  where  dispro- 
portion exists  and  the  discharge  of  the  child  is  difficult.  During 
prolonged  labor  the  mucous  membrane  will  become  everted  at  the 
anus,  and  hemorrhoids,  if  present,  will  become  greatly  distended.  A 
rectum  impacted  with  hanlened  feces  is  an  obstacle  to  the  descent 
of  the  child,  and  hence  the  invariable  rule  that  both  bladder  and 
rectum  should  be  emptied  before  undertaking  an  obstetric  operation. 

The  Abdomen  During  Pregnancy. — As  the  operator  may  be  called 
upon  to  perform  abdominal  section  during  pregnancy,  it  is  well  to 
keep  in  mind  the  anatomic  relations. 

As  the  womb  grows  and  extends  upward  the  intestines  will  be 
pushed  upward  and  toward  the  sides.  The  degree  of  intestinal  dis- 
tention will  depend  not  only  upon  the  mechanical  pressure,  but  also 
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upon  the  toxemic  condition  of  the  patient.  Headache  and  intestinal 
toxemia  are  often  accompanied  by  the  formation  of  large  quantities 
of  gas.  In  these  cases  the  transverse  colon  may  become  so  distended 
as  to  obscure  the  palpation  of  the  fundus  and  render  a  diagnosis  of 
the  size  of  the  uterus  diflBcult.  The  stomach  may  also  be  distended, 
and  both  stomach  and  intestines  will  cause  excessive  tympany  and 
may  obscure  the  recognition  of  fetal  heart  sounds. 

If  the  patient  has  had  general  prolapse  of  the  abdominal  viscera, 
this  condition  will  be  partly  removed  by  pregnancy.  A  prolapsed 
and  floating  kidney  will  be  pushed  upward  as  pregnancy  advances  to 
term.  A  dislocated  spleen  has  in  some  instances  been  pushed  upward, 
while  in  other  cases  it  has  been  found  low  in  the  abdomen.  The 
appendix  vermiformis  may  be  drawn  upward  as  the  womb  rises  if 
adhesions  have  been  present  between  the  appendix  and  surrounding 
tissues.  In  some  cases  it  is  pushed  downward  to  or  below  the  brim 
of  the  pelvis  by  the  pressure  of  the  womb  above.  Except  in  veiy 
fat  patients,  the  abdominal  wall  becomes  greatly  thinned  in  preg- 
nancy, and  in  prolonged  labor  the  bladder  is  drawn  strongly  upward, 
and  may  be  opened  by  the  operator's  knife  in  performing  abdomi- 
nal section,  if  caution  is  not  observed.  The  abdominal  viscera  are 
unusually  full  of  blood,  the  peritoneal  tissues  congested,  and,  in 
prolonged  labor,  fluid  is  found  in  the  peritoneal  sac. 
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THE  CONDITION  OF  THE  BIRTH-CANAL  REGARDING  ASEPSIS 

After  prolonged  discussion  concerning  the  presence  of  bacteria 
in  the  birth-canal  during  pregnancy,  the  following  conclusions  seem 
to  have  been  established  by  the  majority  of  observers :  In  a  healthy 
patient  bacteria  are  found  in  greater  or  less  abundance  in  the  vagina, 


THE   CONDITION   OF  THE   BIRTH-CANAL   REGARDING   ASEPSIS       25 

and  especially  about  its  entrance  during  pregnancy.  Streptococci, 
staphylococci,  the  Bacillus  coli  communis,  the  pneumococcus,  and 
lower  forms  of  bacteria  of  lesser  virulence  may  be  present  in  perfectly 
healthy  individuals.  These  bacteria  may  enter  the  cervix,  but  ordi- 
narily do  not  pass  within  the  uterine  cavity  or  between  the  mem- 
branes and  the  wall  of  the  womb.  In  spontaneous  parturition  the 
movement  of  the  uterine  contents  is  from  above  downward,  and  the 
tendency  is  to  sweep  bacteria  out  of  the  vagina  rather  than  into  the 
uterus.  During  pregnancy  the  patient  is  protected  from  vaginal  bac- 
teria by  the  vaginal  mucous  secretion,  which  is  somewhat  germicidal, 
by  the  integrity  of  the  vaginal  mucous  membrane,  and  the  resist- 
ing quality  of  the  blood.  After  labor,  bacteria  may  ascend  into  the 
empty  uterus,  and  often  do  so  in  cases  presenting  no  abnormal  symp- 
toms. Even  under  such  circumstances,  if  the  womb  be  tightly  con- 
tracted, the  patient  sound  physically,  and  her  blood  in  good  con- 
dition, infection  may  not  develop. 

When,  however,  bacteria  are  carried  into  the  uterus  as  an  ac- 
companiment to  prolonged  interference  with  the  introduction  of  the 
hand  and  instruments,  with  laceration  of  the  cervix  and  wounding  of 
the  endometrium,  they  produce  infection.  This  is  especially  apt  to 
happen  in  cases  where  fruitless  efforts  are  made  at  delivery,  with 
more  or  less  pause  between  these  eflforts.  In  operations  properly 
performed  and  promptly  completed,  although  bacteria  may  enter  the 
uterus  at  the  time  of  operation,  if  the  womb  be  left  tightly  con- 
tracted without  accumulation  of  blood-clot  or  retained  placenta,  the 
conditions  are  not  favorable  for  their  development. 

In  cases  where  infections  occur  in  the  pelvic  floor  or  vagina, 
bacteria  ascend  within  the  womb;  if,  however,  the  uterus  be  tightly 
contracted  they  often  produce  no  symptoms  and  do  no  harm.  Lab- 
oratory research  and  clinical  observations  lead  us  to  believe  that  it  is 
not  merely  the  presence  of  bacteria  in  the  vagina  or  uterus  which  is 
most  dangerous  to  the  patient,  but  the  bruised  and  necrotic  condition 
of  the  tissues  following  difficult  extraction  and  prolonged  labor,  and 
the  anemia  of  the  mother  resulting  from  hemorrhage  and  exhaustion. 
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These  considerations  suggest  the  question,  "WTiat  shall  be  done 
to  prepare  the  birth-canal  for  obstetric  operations?"  Shall  an  effort 
be  made  by  vigorous  antisepsis  to  remove  all  bacteria,  giving  the  opera- 
tor a  sterile  field  for  his  operation?  Clinical  experience  shows  that, 
while  this  may  theoretically  be  desirable,  it  is  not  practical.  Ac- 
cumulate secretions  harboring  bacteria  and  blood-clot  should  be 
removed  before  obstetric  operations  in  the  gentlest  manner  possible, 
and  with  antiseptic  agents  which  do  not  cause  necrosis  of  the  vaginal 
epithelia.  In  place  of  vigorous  rubbing  with  cotton  or  gauze,  a  copious 
but  gentle  douche,  with  a  mild  alkali  combined  with  an  antist^ptic, 
gives  the  best  result.  In  prolonged  interference,  as  in  induced  labor, 
ascent  of  bacteria  into  the  womb  may  be  hindered  by  tamponing 
with  iodoform  gauze.  In  view  of  the  constant  presence  of  bacteria 
in  the  vagina  and  about  the  cervix,  lacerations  occurring  during 
labor  should  be  closed  as  promptly  as  possible. 

The  presence  of  preexisting  infection,  as  gonorrhea  or  syphilis, 
renders  the  birth-canal  septic  for  purposes  of  operation.  In  such 
cases  every  care  must  be  taken  to  interfere  as  little  as  possible  with  the 
interior  of  the  womb,  and  to  leave  the  uterus  in  such  condition  after 
operation  that  the  spread  of  infection  will  be  minimized. 
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CONDITIONS    PREVENTING    AND   CONTROLLING    HEMORRHAGE   IN 

NORMAL  LABOR 

Obstetric  operations,  like  other  surgical  procetlures,  are  dangerous 
because  of  the  possibility  of  the  occurrence  of  hemorrhage,  septic 
infection,  and  shock.  In  the  delivery  of  the  fetus  the*  greatest  im- 
portance may  be  ascribed  to  the  presence  or  absence  of  uterine  con- 
tractions. In  cases  of  profound  inertia,  where  the  fetus  is  forcibly 
removed,  violent  hemorrhage  often  follows.  The  delivery  of  the 
child  during  uterine  contractions  not  only  does  not  produce  hem- 
orrhage, but  brings  about  a  prompt  and  permanent  contraction 
of  the  uterus.  As  uterine  contraction  is  a  most  efficient  means  of 
preventing  hemorrhage,  obstetric  operations  should,  if  possible,  be 
performed  while  the  uterus  is  active.  Should  inertia  be  present, 
stimulation  should  first  be  resorted  to  to  produce  uterine  action  bt*- 
fore  the  fetus  is  removed. 

In  spontaneous  parturition,  hemorrhage  is  prevented  by  the  de- 
scent of  the  lower  portion  of  the  womb  into  the  pelvic  brim,  causing 
pressure  upon  the  blood-supply  of  the  uterus.  Hemorrhage  is  also 
prevented  by  the  condition  of  the  patient's  blood;  which,  in  the  absence 
of  anemia,  stimulates  the  uterine  muscle  to  contraction  and  main- 
tains a  tonic  condition  in  the  nervous  centers.  In  usual  labor  the 
absence  of  dangerous  lacerations  prevents  extensive  hemorrhage. 
The  absence  of  infection  is  also  a  potent  safeguard  against  the  de- 
velopment of  hemorrhage. 

If  the  operator  would  avoid  hemorrhage,  he  must  secure  uterine 
contraction,  both  during  his  operation  and  afterward;  he  must  stim- 
ulate not  only  the  uterine  muscle,  but  the  nervous  system  of  the 
patient,  as  indications  arise,  and  be  prepared  to  repair  lacerations 
causing  hemorrhage  as  soon  as  possible.  As  in  other  branches  of 
surgery,  his  constant  endeavor  will  be  to  avoid  infection. 
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THE  PREGNANT  WOBSAN  AS  A  SURGICAL  PATIENT 

Pregnancy  was  formerly  considered,  if  not  a  positive  contraindi- 
cation,  an  unfavorable  condition  for  surgical  procedures.  Experience 
has  shown  that  this  view  is  an  exaggerated  one,  and  that  it  is  possible 
to  {perform  surgical  operations  of  magnitude  upon  pregnant  patients 
with  satisfactory  results. 

Among  the  conditions  which  often  render  pregnant  women  bad 
subjects  for  surgical  interference  the  most  important  is  the  toxemia 
of  pregnancy.  In  proportion  as  this  is  severe,  hemorrhage  after  an 
operation  may  be  uncontrollable,  shock  will  develop  rapidly,  anes- 
thesia may  be  followed  by  overwhelming  toxemia,  and  the  reaction 
of  the  patient  is  very  feeble.  Before  operating,  surgeons  shoukl  ex- 
amine a  pregnant  patient  carefully  to  determine  the  presence  or  ab- 
sence of  toxemia.  The  ordinary  examination  of  the  urine  is  not  decis- 
ive in  such  a  case.  A  twenty-four-hour  specimen  should  be  obtained, 
and,  if  possible,  in  addition  to  other  examination,  a  nitrogen  parti- 
tion should  be  made.  If  there  is  a  prolonged  toxemia  during  preg- 
nancy the  patient  will  be  anemic,  with  altered  pulse  tension  and  a 
good  subject  for  hemorrhage. 
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The  nervous  system  of  the  pregnant  patient  is  in  a  more  or  less 
excitable  condition,  and  this  is  especially  seen  in  the  tendency  to 
emptying  of  the  uterus.  If  this  be  prevented  the  pregnant 
patient  will  usually  recover  well  after  operation. 

Anesthesia  for  surgical  operations  during  pregnancy  requires 
especial  care  because  the  enlarged  uterus  makes  respiration  difficult, 
and  there  is  a  constant  tendency  to  pulmonary  congestion  and  to 
overbunlening  the  right  heart. 

Where,  however,  the  pregnant  patient  is  not  toxic,  is  not  fat, 
with  good  circulation  and  normal  blood  tension,  and  without  bron- 
chial irritation,  she  will  endure  surgical  procedures  in  a  very  satis- 
factory manner.  If  the  emptying  of  the  uterus  be  prevented  her 
recovery  from  operation  is  usually  satisfactorj\ 
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OBSTETRIC  ANESTHESIA 

Anesthesia  for  obstetric  operations  should  be  conducted  with  the 
same  care  which  is  given  to  the  administration  of  anesthetics  in  other 
surreal  procedures.  The  careless  and  inefficient  way  in  which  anes- 
thetics are  given  in  many  confinements  has  had  much  to  do  with  some 
of  the  obstetric  disasters  which  occasionally  occur.  It  is  true  that 
obstetric  practice  is  conducted  under  unusual  difficulties,  from  its 
irregularity,  and  from  the  fact  that  so  little  of  it  can  be  done  in 
hospitals;  but  more  patients  are  confined  in  hospitals  than  was  for- 
merly the  case,  and  careful  operators  are  accustomed  to  take  with 
them  to  private  houses  competent  anesthetizers. 

An  anesthetizer  for  obstetric  operations  must  be  competent  to 
use  ether  and  chloroform.  It  will  be  well  if  he  has  had  experience 
with  ethyl  chlorid  and  nitrous  oxid.    Anesthesia  by  lumbar  injec- 
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tion  is  not  at  present  practised  extensively  in  private  houses  and 
should  be  reserved  for  hospitals. 

•  All  labors  should  be  so  conducted  that  the  patient  is  in  proper 
condition  for  anesthesia  during  delivery.  During  labor  the  patient 
should  take  only  broth  or  gruel,  or  raw  egg  made  palatable.  Milk 
should  be  avoided,  as  the  excitement  and  pain  of  labor  delays  its 
digestion  and  absorption.  In  view  of  the  possibility  of  anesthesia, 
the  patient's  general  strength  should  be  sustained,  and  she  should 
be  brought  to  the  active  stage  of  labor  in  good  condition  for  an 
anesthetic. 

In  selecting  the  anesthetic  for  an  obstetric  operation,  choice  will 
depend  upon  the  operation  to  be  done  and  the  circumstances  present. 
In  all  cases  where  it  is  not  necessary  to  relax  the  uterus  to  change  the 
position  of  the  child,  ether  shoukl  be  employed.  In  shoulder  pre^ 
sentations,  where  the  uterus  is  tetanically  contracted  and  it  is  desired 
to  relax  it  to  permit  version,  chloroform  should  be  given  during  ver- 
sion, followed  by  ether  during  extraction.  For  short  manipulations, 
where  it  is  necessary  to  carry  the  hand  or  instruments  within  the 
uterus,  as  in  placing  elastic  bags,  chloroform  may  be  used  well 
diluted  with  air. 

In  the  great  majority  of  cases  ether  is  the  better  anesthetic^ 
being  safer  and  giving  better  results. 

I  have  recently  tried  ethyl  chlorid  in  short  manipulations  and 
normal  labor.  Its  action  was  disappointing,  although  it  was  given 
by  one  accustomed  to  its  use  in  general  surgery.  Uterine  contrac- 
tions grew  less  under  its  use,  and  there  was  a  greater  tendency  than 
usual  to  relaxation  and  hemorrhage. 

In  hospital  practice,  and  with  highly  nervous  patit?nts,  brief 
manipulations  may  be  done  with  nitrous  oxid. 

The  Administratioii  of  Ether. — Ether  is  most  usually  given  in 
obstetric  practice  for  forceps  operations,  extraction  by  the  breech,, 
embryotomy,  opening  of  the  pubes,  delivery  by  abdominal  section, 
and  the  repair  of  lacerations.  None  but  the  best  quality  of  sul- 
phuric ether  should  be  used.    The  anesthctizer  should  have  ready 
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instruments  for  opening  the  mouth,  pulling  out  the  tongue,  giving 
hypodermic  injections,  and  intravenous  saline  transfusion.  If  the 
patient  is  shocked  or  depressed,  or  has  heart  lesions,  oxygen  should 
also  be  available.  Obstetric  operations  should  be  done  with  the 
patient  aci-oss  a  high,  narrow  bed,  or  placed  upon  a  table  where  the 
anesthetizer  can  work  without  diflBculty.  The  low,  broad  bed  is  an 
abomination  for  all  obstetric  procedures.  In  commencing  ether 
the  anesthetizer  must  endeavor  in  cases  of  vaginal  delivery  to 
stimulate  uterine  contractions  by  the  anesthetic.  If  ether  be 
inhaled  in  small  quantities  with  each  uterine  contraction,  the 
inhibitory  influence  of  pain  is  removed  and  uterine  contrac- 
tions are  usually  more  eflBcient  and  vigorous.  As  the  patient's 
respiratory  capacity  is  lessened  by  the  enlarged  womb,  she 
should  take  ether  gradually,  avoiding  irritation  as  much  as  pos- 
sible. If  the  operation  is  to  be  a  very  long  one,  oxygen  may  be 
inhaled  with  the  ether.  Care  should  be  taken  that  the  patient  lies 
in  the  best  possible  position,  so  that  mucus  can  readily  be  expelled, 
and  the  anesth(»tizer  shoukl  keep  the  mouth  and  throat  as  free  from 
mucus  as  possible.  As  the  patient  proceeds  to  complete  anesthesia, 
in  forceps  deliveries  and  breech  extractions,  the  oi:)erator  may  desire 
assistance  from  the  anesthetizer  in  stimulating  uterine  contractions 
or  pressing  the  child  downwanl  into  the  jx^vis.  Complete  surgical 
anesthesia  is  usually  necessary  when  the  child  passes  over  the  pelvic 
floor.  Incomplete  anesthesia  at  this  time  results  in  reflex  struggle, 
which  embarrasses  the  operator  and  favors  the  production  of  lacera- 
tions. 

As  soon  as  the  child  is  delivered  the  anesthetic  should  be  removed, 
and  the  patient  allowed  to  come  into  the  stage  of  light  anesthesia. 
She  should  be  maintained  in  this  condition  during  the  delivery  of 
the  placenta,  and,  if  possible,  during  the  closure  of  lacerations.  If 
necessary,  the  anesthesia  may  become  more  profound  if  the  patient 
struggles. 

A  marked  change  in  the  respiration  and  the  pulse  tension  of  the 
patient  will  be  observed  when  the  uterus  is  empty.    The  anesthetizer 
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should  be  prepared  for  this,  and,  if  necessary,  should  give  stimulation 
hypodermically  at  this  time.  A  skilled  obstetric  anesthetizer 
should  assume  entire  charge  of  the  patient's  vital  condition  during 
operation,  greatly  to  the  advantage  of  the  patient  and  the  relief  of 
the  operator.  At  the  close  of  an  obstetric  operation,  if  the  patient 
is  in  bad  condition,  the  anesthetizer  should  give  such  stimulation  as 
is  necessary,  including  intravenous  saline  transfusion. 

Experience  has  shown  that  during  obstetric  operations  patients 
bear  well  strychnin  and  digitalis  hypodermically.  If  bronchial 
catarrh  is  profuse,  atropin  may  be  added.  As  soon  as  the  uterus  is 
empty,  ergot  should  be  given  hypodermically.  Intravenous  saline 
transfusion  in  moderate  quantity  is  also  useful.  If  the  blood-pressure 
be  very  low,  adrenalin  (1 :  1000)  may  be  added  to  the  saline  fluid  in- 
jected into  the  vein. 

Anesthesia  by'  Chloroform. — In  giving  chloroform  to  obstetric 
patients  none  but  the  best  chloroform  should  be  selected,  and  this 
should  be  given  freely  diluted  with  air. 

Where  bronchial  complications  are  present,  chloroform  diluted 
with  oxygen  is  of  especial  value.  For  brief  manipulations,  which 
require  partial  dilation  of  the  uterus,  chloroform  is  valuable,  while 
it  is  especially  useful  in  cases  of  threatened  uterine  rupture  and 
shoulder  presentations  where  version  must  be  done. 

While  complicated  masks  are  useful  in  the  hands  of  those  familiar 
with  them,  in  general,  chloroform  is  most  safely  given  upon  a  hand- 
kerchief or  piece  of  gauze,  hekl  from  1  to  2  inches  from  the  patient's 
nostrils. 

Great  care  should  be  taken  in  giving  chloroform  that  the  patient 
is  completely  relaxed  before  version  or  dilation  of  the  uterus  be 
attempted.  The  large  number  of  deaths  under  chloroform  anesthesia 
have  occurred  under  partial  anesthesia  only.  The  depressing  effect  of 
the  drug  is  present  under  such  conditions,  while  the  reflexes  are  not 
abolished.  As  a  result,  the  patient  is  shocked  by  the  painful  reflex, 
and  the  heart,  depressed  by  the  chloroform,  stops.    The  safe  use  of 
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chloroform  requires  that  the  patient  be  entirely  unconscious,  breath- 
ing deep  and  regularly,  with  good  pulse  and  good  color. 

Where  it  is  desired  to  administer  oxygen  gas  with  chloroform, 
an  AUis  inhaler  or  chloroform  mask  may  be  ustnl,  the  tube  from 
the  oxygen  tank  being  carried  into  the  inhaler  or  beneath  the  mask. 
During  the  administration  of  chloroform  the  anesthetizer  must  watch 
the  patient  most  closely,  and,  in  the  event  of  unfavorable  symptoms, 
must  s-top  the  anesthetic  at  once,  give  strychnin  and  digitalis  hyjK)- 
dermically,  with  the  free  administration  of  oxygen.  As  chloroform 
tends  to  relax  the  uterus,  the  anesthetizer  nmst  also  watch  for  hem- 
orrhage. As  chloroform  is  rapid  in  its  action,  its  administration  must 
not  Ix?  begun  until  the  operator  is  ready  to  proceinl,  and  it  should  be 
stopped  as  soon  as  possible. 

Recovery  from  Obstetric  Anesthesia. — After  an  obstetric  oi>era- 
tion,  care  shoukl  be  taken  tliat  a  patient  makes  a  satisfactory  recovery 
from  the  anesthetic.  If  she  vomits,  the  mouth  should  be  cleaned, 
and  if  vomiting  is  persistent,  the  stomach  shoukl  Ix*  washed  out. 
As  vomiting  often  accompanies  a  relaxed  condition,  favoring  hemor- 
rhage, especial  care  should  be  taken  to  see  that  the  uterus  is  well 
contracted.  Tonic  doses  of  strychnin  hypodermically  are  most  use- 
ful during  the  recovery  from  anesthesia.  Food  and  water  should 
be  withheld  until  the  patient  is  without  nausea.  If  flukl  is  required 
it  shoukl  be  given  by  rectal  injection. 

Anesthesia  by  Lumbar  Injection. — It  was  hoped  that  a  great  ad- 
vance in  obstetric  anesthesia  had  been  made  when  lumbar  injection 
of  preparations  of  cocain,  morphin,  and  belladonna  was  introduced. 
This  method  has  been  sufficiently  tritxl  at  the  present  time  to  enable 
us  to  form  a  fair  estimate  of  its  value.  It  has  been  most  exten- 
sively practised  inCJermany,  where  Hoch(»isen  (juotes  2000  cases,  with 
25  deaths;  Roith,  4000  cases,  with  IS  deaths.*  Gauss ^  had  gocxl  re- 
sults in  500  cases.  In  Hocheisen's  cases  the  method  was  ineffectual 
in  18  per  cent.,  but  this  did  not  seem  to  depend  upon  the  dose  used. 

*  Monatsschrift  f.  Geb.  u.  Gyn.,  Band  59,  Heft  1. 

*  Zentralblatt  f .  Gyn.,  1907,  No.  2. 
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In  65  per  cent,  the  patients  fell  into  a  light  sleep  after  anesthesia 
terminated.  In  70  per  cent,  there  were  unpleasant  after-effects, 
such  as  redness  of  the  face  and  throat  and  thirst.  In  some  cases  the 
distress  was  so  acute  that  it  was  thought  unsafe  to  leave  the  patient 
without  the  care  of  a  physician.  In  24  per  cent,  the  pressure  of  the 
abdominal  muscles  was  distinctly  lessened,  as  in  25  per  cent,  the  use 
of  forceps  was  necessary.  The  length  of  labor  was  increased,  post- 
partum hemorrhage  more  frequent,  1  fatal  case  being  reported;  the 
placenta  came  away  more  slowly  than  usual,  and  involution  was 
retarded.  Disturbance  in  the  pulse  was  observed  in  20  per  cent. 
Newell  ^  has  tried  scopolamin  morphin  by  lumbar  injection,  and  his 
results  agree  essentially  with  those  stated  by  German  observers. 
With  skilful  administration  it  is  possible  to  produce  local  anesthesia 
in  a  considerable  number  of  cases,  but  the  method  is  somewhat  un- 
certain and  requires  constant  and  intelligent  supervision.  Gauss,* 
after  a  large  experience  with  lumbar  injection,  advises  injection  into 
the  subarachnoidian  space  with  the  patient  in  the  sitting  posture, 
and  with  the  patient  remaining  in  this  posture  four  or  five  minutes 
after  the  injection.  After  this  she  may  lie  down,  preferably  with  the 
pelvis  raised.  Stovain,  an  average  dose  of  0.07,  in  weak  individuals 
reduced  to  0.05,  is  administered.  This  dose  should  not  be  exceeded. 
Where  transient  and  partial  ane^hesia  is  necessary,  a  smaller  dose 
may  be  employed.  The  specific  gravity  of  the  injected  fluid  is  im- 
portant, and  Gauss  has  determined  this  by  observations  upon  the 
specific  gravity  of  the  cerebrospinal  fluid.  .  The  lower  the  specific 
gravity  of  the  fluid  the  more  certain  the  efficiency  of  its  anesthetic 
eff'ect.  In  most  cases  4  per  cent,  solution  is  most  available.  The 
choice  between  tropacocain,  novocain,  or  stovain  is  not  of  especial 
importance.  Gauss  had  good  results  in  1500  cases  with  stovain,  and 
believes  that  success  depends  more  upon  the  method  of  administra- 
tion than  the  particular  preparation  employed. 

*  Trans.  Amcr.  Gyn.  Soc.,  vol.  31,  1906. 
2  Zentralblatt  f.  Gyn.,  No.  31,  1909. 
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Freimd*  has  had  good  results  with  eucain-adrenalin;  his  solution 
is  as  follows : 


.    Eucain, 

0.1; 

Natr.  chlorat., 

0.06; 

Solut.  adrenalin.,  10/00, 

0.8; 

Aq.  destillat., 

ad.  10.0.— M. 

Of  this  preparation  he  gives  the  contents  of  two  hypodermic  syringes 
for  operations  of  a  half-hour  or  more.  Fisch '  employs  novocain  and 
suprarenin,  and  has  had  good  results  from  this  method.  That  com- 
bination most  extensively  employed  has  been  scopolamin  morphin. 
Gauss  used  scopolamin,  0.3075  with  0.01  morphin.  Others  have 
varied  the  amount  of  scopolamin  slightly,  the  amount  of  morphin 
remaining  practically  the  same.  In  general,  it  may  be  stated  that 
considerable  diminution  of  pains  in  parturition  was  observed  in  6 
per  cent,  of  patients  receiving  lumbar  injections.  In  about  30  per 
cent,  labor  was  prolonged,  and  in  the  remainder  no  efficient  result 
followed.  A  sufficient  number  of  accidents  by  this  method  have  been 
reported  to  lead  to  the  conclusion  that  the  method  should  be  restricted 
to  hospital  practice  only,  where  the  patient  is  under  constant  ob- 
servation, with  all  appliances  for  resuscitation.  Those  who  think 
best  of  the  method  would  apply  it  to  anemic,  cachectic,  and  fat 
patients. 

The  Effect  of  Anesthesia  Dtiring  Obstetric  Operations  Upon  the 
Fetus. — Prolonged  anesthesia  during  parturition  affects  the  child. 
It  breathes  with  more  difficulty,  is  slower  in  reacting,  and  may  be 
resuscitated  with  great  difficulty.  After  lumbar  anesthesia,  abnormal 
conditions  in  the  circulation  and  pupil,  with  abnormal  respiration, 
have  been  observed.  Under  skilful  anesthesia  obstetric  operations 
are  performed  with  ether  without  detriment  to  the  child,  but,  if  anes- 
thesia were  not  properly  conducted,  considerable  fetal  mortality  and 
morbidity  would  result. 

Surgical  Narcosis  in  Women. — ^An  extended  review  of  this  subject 
has  been  made  by  Roith.'  He  collected  98,939  cases  of  inhalation  nar- 

'  Zentralblatt  f.  Gyn.,  No.  31,  1909.  ^  Zentralblatt  f.  Gyn.,  No.  31,  1909. 

»  Monatsschrift  f.  Geb.  u.  Gyn.,  1907,  Band  26,  Heft  1. 
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cosis  and  11,692  cases  of  local  anesthesia  in  the  practice  of  783  physi- 
cians. The  complication  most  frequently  following  the  inhalation  of 
anesthetics  in  obstetric  operations  was  pneumonia,  which  occurred 
in  3.4  per  cent.,  with  mortality  of  7.5  per  cent.  Under  local  anes- 
thesia the  mortality  from  pneumonia  was  4.8  per  cent. ;  the  morbidity 
12.8  per  cent. 

In  87,530  anesthesias  with  chloroform  there  were  54  fatalities — 
1  in  683.  In  the  majority  of  cases  ether  is  safer  than  chloroform. 
A  preliminary  injection  of  J  gr.  of  morphin  one  hour  before  operation, 
followed  by  ether,  has  given  good  results.  In  21,000  cases  of  inhala- 
tion anesthesia,  unfavorable  symptoms  were  seen  in  these  more  fre- 
quently with  chloroform  and  its  mixtures  than  with  others.  Com- 
plications are  more  frequent  in  winter  than  in  summer.  The  tendency 
of  ether  to  excite  bronchitis  is  seen  in  the  fact  that,  after  the  use  of 
ether,  bronchitis  occurs  once  in  400  cases;  after  the  use  of  chlorofonn, 
once  in  3300.  So  far  as  safety  is  concerned,  ethyl  chlorid  gave  but 
1  death  only  in  8500  anesthesias.  In  all,  22  deaths  from  ethyl  chlorid 
have  been  reportal,  giving  a  mortality  of  1  in  16,000;  5000  chloro- 
form inhalations  are  reported  with  but  1  death,  and  9289  ether 
inhalations  without  a  death.  Mixtures  of  anesthetics  are  more  dan- 
gerous than  one  pure  substance. 

It  is  of  especial  interest  to  obstetricians  to  note  the  results  seen 
after  prolonged  anesthesia  in  the  production  of  acidosis  and  aceto- 
nemia. This  is  especially  apt  to  occur  after  the  use  of  chloroform,  and 
develops  in  five  days  or  more  after  the  operation.  Degeneration  in 
the  cells  of  the  kidneys,  liver,  and  connective  tissues,  in  the  heart 
muscle,  and  in  the  epithelia  of  the  body  are  observed.  The  heart 
and  liver  are  affected  sooner  than  the  kidneys.  Chloroform,  ethyl 
bromid,  and  ethyl  chlorid  are  more  apt  to  produce  these  changes 
than  is  ether.  On  the  other  hand,  under  prolonged  etherization  small 
areas  of  pneumonia  are  observed,  with  accumulation  of  mucus,  extrav- 
asation of  blood  corpuscles,  and  cell  infiltration  in  the  surrounding 
tissues.  Under  all  circumstances,  anesthesia  should  be  as  brief  as 
possible,  and  should  not  be  repeated  in  from  three  to  six  days,  if  it 
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can  be  avoided.  Fatty  degeneration  in  the  heart,  kidneys,  and  liver 
contraindicates  anesthesia.  Where  acetonemia  develops  after  opera- 
tion, the  symptoms  are  vomiting,  coma,  and  very  active  delirium. 
Every  effort  should  be  made  to  introduce  alkalies  into  the  body  as 
extensively  as  possible,  but  results  of  treatment  are  seldom  successful. 
Strychnin  and  caffein  may  be  given  hypodermically.  In  general,  acci- 
dents following  anesthesia  may  be  in  some  degree  prevented  by  dis- 
infecting the  mouth  and  pharynx  with  an  antiseptic  solution  before 
anesthesia.  A  tonic  dose  of  strychnin  or  digitalis,  or  strychnin  and 
digitalis  together,  may  be  given  hypodermically  before  anesthesia. 
In  hard  cases  small  doses  of  morphin  are  sometimes  useful  to  allay 
the  patient's  apprehensive  condition. 

In  heart  failure  during  the  operation,  massage  of  the  heart  through 
the  abdominal  wound,  if  laparotomy  is  the  operation,  by  manipulating 
the  diaphragm,  has  given  some  success.  The  application  of  electricity 
and  the  injection  of  adrenalin  should  be  tried.  The  injection  of 
camphor  or  atropin,  or  strychnin  and  digitalis  should  be  employed, 
and,  rarely,  tracheotomy  and  inflation  of  the  lungs. 

Anesthesia  is  especially  dangerous  in  highly  toxic  patients  and 
those  depleted  by  hemorrhage.  In  operating  during  eclampsia  the 
tendency  to  acetonemia  should  be  remembered ;  such  patients  should 
be  given  salt  solution  as  freely  as  the  circulation  will  permit.  In 
septic  cases,  with  a  tendency  to  hemorrhage,  adrenalin  is  of  use  until 
the  operation  can  be  completed,  when  uterine  bleeding  may  be  con- 
trolled by  packing. 

A  bibliography  of  the  recent  literature,  with  especial  reference  to 
spinal  anesthesia,  is  appended. 
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The  Technic  of  Obstetric  Surgery 
obstetric  operations  in  hospitals 

The  Operating-room. — Maternity  hospitals  require  several  operat- 
ing-rooms, which  should  be  kept  ready  for  use.  Emergency  labor 
cases  sent  to  hospitals  are  always  suspicious  as  regards  their  aseptic 
condition,  and  many  have  alreaxly  been  infected.  It  would  be  obvi- 
ously unfair  to  operate  upon  them  in  a  room  which  might  imme- 
diately after  be  needed  for  a  case  which  had  been  in  the  ward 
sufficiently  long  to  be  known  to  be  uninfected.  If  possible,  each 
operating-room  should  have  a  separate  sterilizing  outfit  and  a  sepa- 
rate water  supply,  so  that,  if  necessarj^  several  operations  may  pro- 
ceed simultaneously,  as  confinements  occur  often  in  groups.  These 
rooms  should  be  of  convenient  size,  properly  lighted  and  heated, 
vnih  seats  or  standing  room  for  students,  in  teaching  hospitals.  In 
such  operating-rooms  the  space  utilized  for  operations  may  be  shut 
off  from  spectators  by  a  heavy  glass  screen,  permitting  vision,  but 
preventing,  as  far  as  possible,  contamination. 

Operating  Tables. — For  operations  requiring  vaginal  delivery  a 
high,  firm  table  should  be  selected,  to  which  may  be  fitted,  if  desired, 
supporting  stirrups  for  the  feet  and  legs.  Their  use  will  economize 
the  work  of  nurses,  and  is  usually  convenient  for  the  operator.  Such 
tables  should  stand  firmly,  and  should  be  suflBciently  high  to  enable 
the  patient  to  be  put  in  Walcher's  position.  A  high  table  will  also 
be  found  convenient  in  permitting  the  operator  to  stand  during  the 
performance  of  forceps  extraction,  version,  and  craniotomy.  For 
abdominal  section  a  suitable  table  is  needed  with  an  attachment  for 
the  complete  Trendelenburg  position.  This  may  be  necessary  in 
ruptured  ectopic  gestation,  in  removing  tumors  complicating  preg- 
nancy and  situated  at  the  bottom  of  the  pelvis,  and  in  other  con- 
ditions requiring  exploration  of  the  deeper  tissues  in  the  pelvic 
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cavity.  The  Trendelenburg  position  will  also  be  useful  in  some 
cases  of  severe  shock  and  hemorrhage,  as  in  rupture  of  the  uterus. 

Sterilizing  Apparatus. — ^The  autoclave  or  other  sterilizing  apparatus 
may  be  employed,  but  it  should  be  so  arranged  that  it  can  be  used  at 
a  moment's  notice  at  any  time,  day  or  night.  The  source  of  heat 
must  be  under  the  control  of  the  nurses  in  charge  of  the  operating- 
room,  and  must  not  be  derived  from  a  central  plant.  As  obstetric 
operations  must  often  be  done  at  night,  there  must  be  no  delay  in 
securing  the  necessary  heat.  The  sterilizing  apparatus  should  have 
sufficient  capacity  to  sterilize  sheets  and  blankets  as  well  as  dress- 
ings and  instruments.  Whenever  possible,  sterilization  should  be 
by  steam,  followed  by  dry  sterilization  as  well. 

The  Sterilization  of  Obstetric  Instruments. — Many  of  these  are 
larger  than  other  instruments  used  in  surgery,  and  will  require  ster- 
ilizing trays  or  pans  of  suitable  size.  Obstetric  instruments  may  be 
boiled  in  1  per  cent,  lysol  without  doing  other  injury  than  dulling 
the  cutting  edges  of  the  knives.  Some  operators  prefer  to  have  the 
forceps  and  other  obst(*tric  instruments  remain  in  a  sterilizing  pan 
covered  with  antiseptic  fluid.  Lysol  is  convenient  for  this  purpose, 
as  it  renders  the  forceps  sufficiently  slippery  for  introduction  without 
other  lubricant.  Others  prefer  to  use  instruments  which  have  been 
dried  and  then  laid  upon  a  table  covered  by  sterile  gauze  or  linen. 
8ome  obstetric  instruments  are  composed  of  a  number  of  parts,  such 
as  the  obstetric  trephine  and  basiotribe,  and  these  should  be  taken 
apart,  thoroughly  scrubbed  with  soap  and  soda  and  hot  water  after 
use,  and  then  boiled  in  lysol  and  dried.  Before  operation  they  should 
be  thoroughly  inspected,  and  if  not  clean,  the  cleaning  shoukl  be 
repeated  and  the  instruments  boiled  and  thoroughly  sterilized  before 
the  parts  are  put  together. 

Bougies  for  the  introduction  of  labor  cannot  be  sterilized  by  heat. 
They  must  be  thoroughly  washed  with  soap  and  water,  rinsed  in 
sterile  water,  and  soaked  in  bichlorid  solution  (1  :  1000).  Dilating 
bags  may  be  boiled,  although  this  process  injures  the  elasticity  of  the 
rubber  and  causes  the  bag  to  deteriorate.    They  should  be  filled, 
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at  least  partially,  with  fluid  before  boiling,  and  should  be  thoroughly 
tested  and  inspected  to  see  that  no  leak  is  present.  After  steriliza- 
tion they  should  be  kept  in  an  antiseptic  solution  until  used.  Obstet- 
ric instruments  require  sterilization  for  at  least  half  an  hour,  and, 
when  time  permits,  the  instruments  and  appliances  to  be  used  at 
an  obstetric  operation  can  be  sterilized  for  one  hour  with  advantage. 
Rubber  gloves  should  be  sterilized  by  boiling,  then  dried,  the  fingers 
packed  with  sterile  gauze,  and  the  gloves  powdered  i\ith  sterile  talc 
ix)wder  and  wrapped  in  sterile  gauze.  Many  operators  prefer  to  put 
them  on  in  the  dry  condition.  Others  prefer  to  fill  them  with  an 
antiseptic  solution. 

Antiseptic  Fluids. — Bichlorid  of  mercury  in  solution  (1  :  2000)  is 
employed  by  many  for  cleansing  the  external  genital  organs.  Where 
vaginal  douching  is  required,  bichlorid  solution  shoukl  not  be  stronger 
than  1  :  4000.  For  preparing  the  vagina  for  vaginal  operations 
in  cases  already  infected  sterile  soapsuds  may  be  used  as  a  pre- 
liminary injection,  and  the  vaginal  mucous  membrane  may  be 
thoroughly  washed  with  sterile  soapsuds  and  gauze.  A  copious 
douche  with  sterile  boiled  water  should  then  be  given,  follow(Mi 
by  bichlorid  solution  (1  :  4000)  or  lysol  (1  \)er  cent.).  Cartolic  acid  in 
2  per  cent,  solution  is  used  by  some  for  the  stcTilization  of  instru- 
ments, but  its  use  has  been  largely  superseded  by  lysol.  Where 
uterine  irrigation  is  required,  sterile  salt  solution  or  lysol  (1  per 
cent.)  is  usually  employed. 

In  maintaining  asepsis  about  the  nipples  a  saturated  solution  of 
boric  acid  is  usually  employed,  and  also  in  the  aseptic  care  of  the 
infant.  In  the  prophylaxis  of  ophthalmia,  nitrate  of  silver,  10  gr. 
to  the  ounce,  or  20  per  cent,  solution  of  argyrol,  are  usually  required. 
Among  English  obstetricians  a  port-wine-colored  solution  of  tincture 
of  iodin  in  sterile  boiled  water  is  sometimes  used  for  irrigating  the 
uterus.  For  intra-uterine  injections  in  septic  cases  a  1  per  cent,  for- 
malin solution  has  been  employed. 

Obstetric  Instruments. — Such  should  be  of  the  best  quality, 
thoroughly  nickel-plated,  and  free  from  dirt  and  rust.    The  instru- 
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ments  should  be  carefully  cleansed  after  each  operation,  boiled  in 
lysol  solution  (1  per  cent.),  and  dried.  This  should  be  repeated 
before  their  use.  The  rubber  handles  formerly  used  in  the  forceps 
have  been  discarded  by  most  manufacturers,  and  metal  handles 
substituted.  If  the  rubber  handle  is  of  first-rate  quality,  it  may 
be  utilized  indefinitely  without  injury;  but  if  it  be  of  the  cheaper 
sort,  repeated  sterilization  will  injure  the  rubber. 

Such  are  the  emergencies  of  obstetric  practice  that,  in  preparing 
for  vaginal  delivery,  it  may  be  necessary  to  have  in  readiness  not  only 
the  forceps,  but  instruments  for  embryotomy  as  well.  There  should 
be  a  number  of  good  hypodermic  syringes  in  good  order,  an  electric 
battery  for  resuscitation,  and  instruments  suitable  for  intravenous 
transfusion.  An  independent  source  of  light  is  most  important  in 
obstetric  operations,  and  a  portable  electric  drop-light  is  especially 
useful.  Such  may  be  focused  upon  the  perineum  and  pelvic  floor 
or  into  the  abdominal  cavity. 

The  Asepsis  of  the  Operator. — Obstetricians,  whether  in  hospital 
or  private  work,  should  avoid  sources  of  septic  contammation.  They 
should  not  make  autopsies  or  study  pathologic  specimens,  and  should 
avoid,  as  far  as  possible,  contagious  diseases.  After  operating 
upon  a  septic  case  a  thorough  bath  and  an  antiseptic  bath  should 
be  taken,  with  thorough  shampooing  of  the  head  and  a  complete 
change  of  clothing.  In  operating,  street  clothing  should  be  discardal 
and  sterile  linen  or  duck  worn  in  its  place.  If  necessary,  a  clean 
rubber  apron  may  be  worn  beneath  a  sterile  gown. 

Before  operating,  the  operator  requires  suitable  clothing — a  sterile 
gown  whose  sleeves  reach  easily  to  the  wrists,  an  antiseptic  covering 
for  the  head  and  hair,  and,  for  all  cases  of  section,  a  face  mask  as  well. 
Gloves  should  be  worn,  and  the  gown  sleeves  folded  snugly  at  the 
wrists  and  covered  by  the  wrists  of  the  gloves. 

In  cleansing  the  hands,  the  operator  may  select  any  of  the  methods 
which  have  given  practical  satisfaction.  That  most  usually  em- 
ployed consists  in  trimming  the  nails  smoothly,  cleaning  them  thor- 
oughly with  an  orange-wood  stick,  and  scrubbing  the  hands,  wrists, 
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and  forearms,  including  the  lower  portion  of  the  arms,  with  green  soap, 
or  tincture  of  green  soap  and  hot  water,  for  at  least  fifteen  minutes; 
after  this,  thorough  scrubbing  in  hot  sterile  water.  This 
should  be  foUowed  by  a  thorough  cleansing  with  bichlorid  solu- 
tion (1 :2000).  A  thorough  application  of  95  per  cent,  alcohol,  and 
drj'ing  with  a  sterile  towel,  should  precede  the  putting  on  of  the 
gown  and  gloves.  The  hands  should  be  heavily  powdered  with  sterile 
talc  to  prevent,  if  possible,  undue  perspiration. 

Some  prefer  the  use  of  permanganate  solution  and  oxalic  acid 
in  cleansing  the  hands,  and  others  prefer  the  hypochlorid  of  lime 
paste,  foUowed  by  sterile  water  and  bichlorid. 

Obviously,  the  operator's  success  in  asepsis  will  depend  not  only 
upon  his  preparations,  but  upon  his  avoidance  of  non-sterile  articles 
during  operation.  No  matter  what  emergency  may  arise,  he  must 
form  such  habits  that  he  wiU  not  be  led  to  violate  aseptic  precautions. 

Should  an  operator  become  infected,  he  cannot  safely  do  obstetric 
operations  until  the  focus  of  infection  has  entirely  healed,  and  he  has 
had  suflScient  time  to  disinfect  as  carefully  as  possible.  The  operator 
having  a  septic  focus  of  any  sort  in  the  body  is  a  source  of  danger  to 
his  patients. 

The  Preparation  of  the  Patient. — In  obstetric  hospitals  patients 
may  be  prepared  for  abdominal  section  by  any  of  the  methods  em- 
ployed in  good  surgical  hospitals.  Each  operator  should  select  cer- 
tain things  which  he  deems  essential,  and  the  obstetrician  should 
have  printed  directions  for  preparation,  and  the  nurses  and  assist- 
ants should  follow  them  strictly.  From  the  nature  of  the  case  there 
is  often  not  so  much  time  to  prepare  an  obstetric  patient  for  operation 
as  is  available  for  other  surgical  cases.  Hence,  the  obstetric  prepa- 
ration should  be  especially  thorough  and  careful.  In  scrubbing 
the  abdominal  surface  and  in  cleansing  the  external  genital  organs 
green  soap  in  solution  is  especially  useful.  The  parts  should  be 
shaved,  and  after  the  use  of  the  soap  they  should  be  thoroughly  ir- 
rigated with  hot  sterile  water.  Bichlorid  solution  (1 :  2000)  may 
then  be  employed,  followed  again  by  sterile  water.    A  moist  bichlorid 
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dressing  (1 :  2000)  may  be  placed  upon  the  abdominal  surface  or 
over  the  vulva  until  the  moment  of  operation. 

In  preparing  suspected  cases  for  vaginal  delivery  we  have  found 
useful  a  mixture  of  green  soap  in  paste,  lysol,  and  hot  sterile  water. 
If  preferred,  the  tincture  of  green  soap  and  lysol  may  be  used.  Be- 
fore vaginal  operations  the  region  about  the  anus  and  that  of  the 
urethra  should  receive  especial  attention,  and,  if  there  be  time,  the 
rectum  may  be  thoroughly  irrigated  with  salt  solution.  The  bladder 
should  be  catheterized  just  before  the  operation,  preferably  whc^n 
the  patient  is  anesthetized.  It  is  well  to  prepare  an  arm  for  intra- 
venous saline  transfusion  in  cases  where  the  operation  may  be  pro- 
longed, and  where  the  patient  is  not  in  good  condition. 

Preparation  for  the  Care  of  the  Infant  in  Hospitals. — After  difficult 
obstetric  operations,  infants  are  frequently  bom  partially  asphyxi- 
ated and  sometimes  suffering  from  birth  pressure.  Such  require 
not  only  prompt  attention,  but  especial  care  during  the  next  few  days. 
Portable  incubators  should  be  in  readiness,  so  that  such  a  child  may 
be  kept  thoroughly  warm  from  the  moment  of  birth  and  transferrcnl 
in  an  incubator  to  the  nursery  of  the  hospital. 

In  the  event  of  wounds  or  injuries  to  the  fetus,  the  usual  appliances 
for  aseptic  cleansing  and  dressings  will  be  needed. 

Suture  and  Ligature  Material. — In  an  obstetric  hospital  a  com- 
plete assortment  of  silk,  catgut,  and  silkworm-gut  should  be  in  readi- 
ness. If  possible,  the  silk  should  be  freshly  boiled  before  each  opera- 
tion. Catgut  should  be  prepared  to  last  in  the  tissues  at  least  two 
weeks,  and  any  reliable  brand  fulfilling  this  indication  may  be 
selected.  It  is  often  safer  to  have  the  hospital  nursing  staff  prepare 
the  catgut  than  to  trust  to  manufactured  varieties.  Iodized  catgut 
as  prepared  by  the  nurses  of  the  Jefferson  Hospital,  has  given,  in  our 
hands,  excellent  results.  Nos.  1  and  2  are  most  usually  employed. 
Silkworm-gut  should  be  of  the  best  quality  and  the  largest  obtain- 
able. 

In  closing  lacerations  of  the  perineum  the  smaller  and  thin  silk- 
worm-gut cuts  the  tissues  and  is  not  strong  enough. 
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The  Cleaning  and  Fumigation  of  Operating  Rooms. — Rooms  used 
for  obstetric  operations  should  have  walls  and  floors  capable  of  being 
thoroughly  washed  and  fumigated  frequently.  If  metal  or  tile  is  not 
available  in  construction,  and  ordinary  materials  be  used,  the  em- 
ployment of  enamel  paint,  frequently  applied,  will  enable  those  in 
charge  to  wash  and  fumigate  the  walls  as  often  as  necessary.  The 
washing  should  be  done  mth  a  strongly  alkaline  soap,  followed 
by  rinsing  with  boiled  water,  and  the  fumigating  may  be  advan- 
tageously performed  by  vapor  of  formaldehyd.  All  articles  used  in 
such  an  operating-room  which  cannot  be  boiled  should  be  included 
in  the  fumigation.  The  fact  that  formaldehyd  does  not  injure 
metals  and  fabrics  has  caused  it  to  supersede  sulphur  as  a  fumi- 
gating agent. 

Some  prefer,  in  addition  to  cleansing  with  soap  and  water,  to 
have  the  walls  and  floors  thoroughly  washed  with  bichlorid  solu- 
tion (1 :  1000).  This  injures  the  metal  finishing  and,  if  used  in  excess, 
may  result  in  irritation  to  those  who  use  the  room.  Operating- 
rooms  should  have  a  bountiful  supply  of  sunlight,  and  should  be 
kept  well  aired  and  illuminated  by  the  sun  when  not  in  use.  The 
source  of  heat  should  be  such  that  dust  will  not  be  brought  into 
the  room  by  flues  or  ventilators.  It  should  be  possible  to  raise  the 
temperature  of  such  operating-rooms  to  75®  or  80°  F.  whenever 
occasion  demands. 

TO  CX)NDUCT  OBSTETRIC  OPERATIONS  IN  PRIVATE  HOUSES 

With  the  appliances  of  a  well-found  hospital  obstetric  opera- 
tions may  readily  be  conducted  under  the  same  precautions  which 
have  made  general  surgery  so  successful,  but  many  obstetric 
patients  must  be  delivered  in  their  homes,  and  here  the  problem 
of  maintaining  and  practising  antisepsis  becomes  more  diflBcult. 

The  Confinement  Room. — Whenever  possible,  a  room  should  be 
selected  for  confinement  into  which  no  drain  opens,  which  has  an 
open  fireplace,  and  a  free  exposure  to  sunlight  and  air. 

No  room  in  which  an  infectious  or  contagious  disease  has  oc- 
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curred  should  be  selected  for  confinement.  Curtains,  carpets,  and 
upholstered  furniture  should  be  removed  if  it  can  possibly  be  done. 
The  floors  should  be  thoroughly  scrubbed  with  a  strong  alkaline  soap, 
and  if  rugs  are  desired  they  should  be  thoroughly  cleansed  or  fumi- 
gated before  use.  Whenever  possible  the  source  of  heat  should  be  an 
open  fire  or  hot-water  heating,  and  furnace  flues  should  not  com- 
municate  with  the  room.  It  should  be  on  the  same  floor  with  the 
bathroom  or  water  supply  and  toilet-room,  and,  if  possible,  in  a 
quiet  part  of  the  house. 

The  Selection  of  Beds  and  Tables. — For  the  more  serious  obstetric 
operations  a  suitable  operating  table  should  be  taken  to  the  house^ 
and,  if  this  is  not  convenient,  an  operating  table  must  be  improvised. 
An  ordinary  clean  kitchen  table  answers  the  purpose  well,  suitably 
covered  with  a  clean  blanket  and  clean  linen,  with  the  addition  of  a 
rubber  pad  for  drainage.  Several  other  small  tables,  thoroughly 
cleaned,  may  be  covered  with  sterile  linen  and  used  for  instruments^ 
basins,  pitchers,  dressings,  and  other  needed  articles. 

It  is  sometimes  difficult  to  obtain  a  suitable  table,  and  some 
patients  are  greatly  frightened  at  the  idea  of  being  placed  upon  a 
table  for  delivery.  If  a  narrow,  high,  single  bed  can  be  procured,  with 
one  or  two  firm  hair  mattresses,  this  will  serve  for  forceps  delivery^ 
the  delivery  of  the  placenta,  and  the  closure  of  lacerations.  It  shoukl 
be  raised  sufficiently  high  for  the  convenience  of  the  operator.  An 
iron  hospital  bed,  if  possible,  should  be  procured,  and  this  may  be 
raised  on  four  cubical  blocks,  8  inches  in  diameter,  to  a  convenient 
height.  Such  a  bed  raised  upon  blocks  will  be  found  most  conve- 
nient for  any  illness,  and  so  may  be  kept  in  the  family  to  advantage 
after  the  confinement.  The  mattress  may  be  so  protected  with 
rubber  sheeting,  with  the  help  of  a  rubber  pad,  that  it  will  not  be- 
come soiled,  and  instrumental  delivery  can  be  accomplished  in  many 
cases  in  a  satisfactory  manner.  For  the  use  of  Walcher's  position, 
the  performance  of  version,  opening  the  pelvis,  craniotomy,  or  open- 
ing the  abdomen  a  table  will  be  found  necessary. 

Where  it  is  impossible  to  remove  old  carpet  from  the  floor,  the 
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nurse  may  spread  over  the  carpet,  beneath  and  about  the  patient's  bed, 
old  linen  which  has  been  boiled,  dipped  in  bichlorid  solution,  and  dried. 
This  will  prevent  the  dust  from  the  carpet  infecting  the  patient. 

Water  Supply. — ^The  water  supply  in  many  private  houses  may 
become  a  source  of  infection,  and  corresponding  precautions  must  be 
taken.  Water  used  during  confinement,  and  especially  during  ob- 
stetric operations,  should  be  thoroughly  boiled.  It  is  well,  if  pos- 
sible, to  use  filtered  water,  and  by  some  distilled  water  is  preferred. 
A  copious  supply  of  hot  water  must  be  available  in  preparing  for 
operations,  and  during  and  after  the  operation  itself. 

Api^iances  for  Operation  in  Private  Houses. — If  possible,  the 
obstetric  nurse  should  procure  an  abundant  supply  of  agateware 
basins  and  pitchers,  or  cheap  china  basins  and  pitchers,  before  the 
confinement.  These  can  be  scrubbed  and  cleaned  thoroughly,  and, 
if  possible,  boiled,  without  fear  of  great  loss  should  breakage  occur. 
Agateware  utensils  are  useful  in  a  household  at  any  time.  As  irri- 
gation may  be  required,  a  new  fountain  syringe  should  be  procured, 
and  this  should  be  boiled  before  it  is  used. 

Methods  of  Sterilization  in  Private  Houses. — An  Arnold  sterilizer 
will  often  be  found  useful,  and  in  communities  where  the  operator 
must  improvise  hospital  facilities  himself  he  may  find  it  more  satis- 
factory to  use  his  own  than  to  trust  to  the  domestic  utensils  of  the 
patient.  If  a  sterilizer  cannot  be  procured,  a  thoroughly  clean  wash- 
boiler  may  be  used,  and  linen  and  other  needed  supplies  prepared  in 
that.    A  new,  clean  fish  kettle  is  also  a  convenient  utensil. 

The  obstetrician,  however,  must  have  his  own  independent  ap- 
paratus for  sterilizing  his  instruments,  gloves,  and  appliances.  Some 
prefer  to  have  the  sterilizing  done  at  the  obstetrician's  office,  the 
various  instruments  wrapped  in  sterile  linen  and  tagged,  and  thus 
carried  in  a  sterile  and  dry  condition. 

In  the  writer's  experience  it  has  seemed  best  to  sterilize  instru- 
ments and  appliances  just  preceding  their  use,  having  them  kept  in  a 
thoroughly  clean  condition  when  not  in  use.  We  employ  to  our  satis- 
faction a  double  copper  nickel-plated  box,  the  smaller  fitting  into  the 
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larger  half,  which  serves  as  a  cover.  This  is  sufficiently  large  to  con- 
tain many  obstetric  instruments,  and  the  instruments  may  be  carried 
in  this  sterilizer  with  gloves  and  other  supplies.  Two  supports  and 
two  alcohol  lamps  furnish  a  convenient  and  efficient  source  of  heat. 
To  prevent  danger  of  fire  from  the  use  of  alcohol,  we  are  accustomed 
to  place  the  sterilizer  on  the  bottom  of  an  empty  bath-tub,  boiling 
its  contents  in  1  per  cent,  lysol  for  at  least  half  an  hour.  The  ster- 
ilizer need  not  be  opened  until  the  instruments  are  required;  the 
larger  half  inverted  gives  an  additional  sterile  tray  for  the  division  of 
the  instruments  into  convenient  groups.  Silk  and  silkworm-gut  may 
be  conveniently  boileci  with  the  instruments,  and  catgut  in  tubes 
may  be  reheated  when  the  instruments  are  sterilized. 

The  obstetrician  will  also  carry  with  him  a  rubber  pad,  an  outfit 
of  sterile  operating  clothing,  a  rubber  apron,  gauze  for  packing  the 
uterus,  a  sufficient  supply  of  antiseptics  to  serve  in  any  emergency, 
hypodermic  syringes,  and  such  drugs  as  are  necessary  for  the  relief 
of  pain  and  for  stimulation  in  all  surgical  cases.  Such  supplies  may 
be  conveniently  packal  in  a  suitable  case  or  bag.  For  out-of-to\Mi 
practice,  if  a  number  of  these  outfits  are  kept  in  readiness,  one  may 
be  sent  in  advance  to  the  house  of  the  patient,  greatly  to  the  con- 
venience of  the  operator. 

Surgical  Dressings. — Where  strict  economy  neal  not  be  practised, 
aseptic  bichlorid,  iodoform,  or  borated  gauze  or  cotton  can  be  ob- 
tained in  sealed  packages.  If  the  patient  must  economize,  the  nurse 
who  is  in  charge  of  the  case  should  have  in  readiness  a  supply  of 
sterile  vaginal  dressings,  abdominal  binders,  breast-binders,  sheets, 
towels,  and  sterile  linen  for  the  patient's  use. 

It  is  well  to  select  plain  underclothing,  and  that  which  can  be 
torn,  if  necessary,  without  occasioning  much  loss.  The  obstetrician 
should  furnish  the  patient  in  advance  a  list  of  such  antiseptics,  stimu- 
lants, and  other  articles  which  should  be  kept  in  the  house,  and  the 
nurse  should  see  that  all  is  in  readiness  before  the  time  of  confinement. 

Cheap  but  efficient  vaginal  dressings  can  be  prepared  by  select- 
ing the  cheaper  grades  of  cheesecloth,  boiling  them  in  soda  and  water 
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to  render  them  soft,  soaking  them  in  bichlorid  solution  and  drying, 
and  including  in  the  dressing  the  cheaper  grade  of  cotton  batting, 
the  whole  being  sterilized  by  baking.  These  may  be  wrapped  in 
sterile  linen  or  a  sterile  towel  and  properly  labeled.  The  invariable 
rule  after  obstetric  operations  must  be  that  all  soiled  dressings 
are  to  be  burned  as  soon  as  possible  after  their  removal. 

For  maintaining  asepsis  in  the  infant,  very  soft  old  linen  steril- 
ized by  boiling  is  especially  useful.  For  ligating  the  umbilical  conl, 
the  operator  may  employ  surgeons'  silk  boiled  with  the  instruments. 
As  the  birth  may  possibly  be  precipitated  before  his  arrival,  the  nurse 
shoukl  also  prepare  sterile  ligature  material. 

Many  patients  are  comforted  to  have  in  readiness  a  supply  of 
ether.  The  mos-t  request  its  administration  for  six)ntaneous  birth 
and  for  minor  surgical  procalures.  The  operator  or  his  assistant 
should  have   a   suflScient  supply  of  anesthetics  for  each  case. 

ASSISTANTS  FOR  OBSTETRIC  OPERATIONS 

The  time  is  fortunately  past  when  the  obstetrician  is  expected  to 
anesthetize  the  patient  himself,  give  the  anesthetic  to  a  friend  or 
relative,  and  then  proceed  to  perform  the  operation.  The  ol)stetric 
anesthetizer  should  not  only  administer  the  anesthetic,  but  he  should 
have  experience  in  treating  parturition  and  be  comjx^tent  to  stimu- 
late the  uterus  to  contraction  during  delivery,  and  to  watch  its  con- 
dition after  it  has  been  emptied.  The  administration  of  anesthetics 
and  assisting  in  obstetric  operations  cannot  be  undertaken  properly 
by  surgical  anesthetizers  or  by  unskilled  physicians.  Complications 
frequently  arise  at  confinement  where  skill  and  experience  are  neces- 
sary for  mother  or  child,  or  for  both,  at  the  same  time.  Hence  the 
service  of  two  obstetricians  is  demanded  for  these  cases. 

In  addition  to  a  competent  obstetric  anes-thetizer,  we  have  found 
it  advantageous  to  have  a  special  obstetric  nurse  at  confinement 
cases,  who  has  charge  of  the  instruments  and  supervises  the  conduct 
of  the  operation.  In  every  case  requiring  interference  there  is  abun- 
dant w^ork  for  two  nurses. 
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No  surgeon  would  think  of  undertaking  operations  as  difficult  as 
those  of  obstetrics  without  suitable  appliances  and  assistants,  and  it 
is  unjust  to  both  patient  and  obstetrician  that  similar  precautions 
should  not  be  taken  in  difficult  delivery. 

After  difficult  delivery,  if  the  mother  be  exhausted,  especial  care 
must  be  taken  in  her  nursing  during  the  first  few  days  of  the  puerperal 
period.  The  services  of  two  nurses  will  be  required,  as  after  any  other 
critical  surgical  procedure. 

Obstetric  Nursing. — While  most  training  schools  give  instruction 
in  obstetric  nursing,  yet  many  do  not  become  proficient  in  this 
branch,  and  are  not  competent  for  operative  work  in  obstetrics. 
Competent  obstetric  nurses  must  thoroughly  understand  the  signs 
and  symptoms  of  exhaustion,  hemorrhage,  and  beginning  infection. 
They  must  be  competent  to  conduct  a  rapid  spontaneous  delivery 
in  an  emergency,  and  must  be  taught  how  to  employ  Credo's 
method  of  placental  expression  shoukl  this  be  necessary.  They 
must  be  competent  to  treat  postpartum  hemorrhage,  excepting 
tamponing  the  uterus.  They  should  also  understand  the  essential 
treatment  of  asphyxia  in  the  newborn  and  the  simple  methods  of 
checking  hemorrhage  from  the  umbilicus. 

The  signs  and  symptoms  of  threatened  eclampsia  should  be  im- 
pressed upon  their  minds.  The  obstetric  nurse  must  have  the  same 
conscientious  habits  of  cleanliness  and  accuracy  which  are  impera- 
tively required  in  nurses  doing  general  surgical  work. 
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PART  I 


THE  SURGERY  OF  PREGNANCY 


UTERINE  DISPLACEMENTS 

The  Cause  of  Uterine  Displacements  in  the  Pregnant  Patient. — 

Uterine  displacements  are  a  recognized  cause  for  threatening  the  in- 
terruption of  gestation,  may  indirectly  cause  septic  infection,  and 
may  seriously  interfere  with  the  comfort  and  general  health  of  the 
patient. 

Anteflezions. — ^A  sharply  anteflexed  pregnant  womb  is  seen  most 
frequently  in  those  patients  ill-developed,  assimilating  badly,  with 
faulty  elimination,  and  with  pernicious  nausea  and  vomiting.  Pelvic 
tenesmus  is  often  present.  These  patients  usually  come  to  the  inter- 
ruption of  pregnancy  because  of  toxemia.  Dilation  and  cureting, 
with  gauze  packing,  corrects  the  position  of  the  uterus  and  usually 
relieves  the  symptoms.  Anterior  dislocations  of  the  pregnant  ante- 
flexed  uterus,  less  pronounced  in  character,  may  occasion  disturb- 
ance of  the  bladder  through  pressure  and  require  treatment.  They 
may  be  corrected  by  removing  abdominal  pressure  with  clothing, 
causing  the  patient  to  empty  the  bladder  at  frequent  and  regular 
intervals,  and  the  assumption  of  the  knee-chest  posture.  Tampons 
of  carded  wool  boiled  in  lysol  are  often  useful. 

Retroversion  and  Retroflexion  of  the  Pregnant  Womb. — ^This 
condition  is  important  because  of  the  danger  of  incarceration  of  the 
pregnant  womb,  followed  by  the  death  of  the  ovum  and  the  develop- 
ment of  infection. 

As  soon  as  the  diagnosis  of  retroflexion  or  retroversion  in  preg- 
nancy is  made,  the  patient  should  suspend  the  clothing  entirely  from 
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the  shoulders  without  waist  constriction.  The  bladder  and  the 
bowels  should  be  emptied  regularly,  the  patient  should  be  placed  in 
the  knee-chest  posture,  and  a  cautious  effort  made  to  carry  the 
fundus  to  one  side  of  the  promontory  of  the  sacrum  and  above  the 
pelvic  brim.  Violence  should  be  avoided  and  the  operator  should 
cease  his  efforts  if  the  patient  complains  of  pain.  If  such  effort  be 
unsuccessful,  a  tampon  of  carded  wool  of  moderate  size  and  making 
but  moderate  pressure  should  be  inserted,  while  the  patient  is  in  the 
knee-chest  posture,  making  gentle  pressure  upon  the  fundus.  This 
should  be  renewed  in  forty-eight  hours.  The  patient  may  take  mod- 
erate exercise,  but  report  at  once  pain  in  the  back  and  abdomen,  and 
upon  such  symptoms  she  should  go  to  bed  and  send  for  the  physician. 

If  the  womb  docs  not  right  itself  with  these  simple  measures  at 
the  end  of  the  second  or  the  beginning  of  the  third  month,  two  courses 
of  action  are  open  for  the  obstetrician: 

The  patient  may  keep  in  bed,  lying  upon  the  sides  or  abdomen, 
the  bladder  emptied  at  frequent  intervals,  and  the  bowels  moving 
regularly.  More  than  two-thirds  of  such  cases  will  right  themselves 
without  further  interference.  The  knee-chest  posture  is  always  an 
efficient  aid. 

If  the  patient  cannot  give  the  time  to  this,  she  should  be  anes- 
thetized, the  bladder  emptied  by  catheter,  the  rectum  having  pre- 
viously been  emptied  by  injection,  and  the  obstetrician  attempt  to 
replace  the  womb.  This  he  may  do  by  making  pressure  with  two 
fingers  upon  the  fundus,  carrying  it  to  one  or  the  other  side  of  the 
promontory  of  the  sacrum  (P'ig.  3).  In  some  cases  this  is  done  more 
easily  if  the  patient  while  anesthetized  is  turned  upon  her  side,  the 
tenaculum  forceps  introduced  into  the  cervix,  and  the  cervix  drawn 
gently  downward  and  backward,  while  pressure  is  made  upward  as 
indicated.  This  will  succeed  where  adhesions  have  not  developed. 
After  the  womb  is  replaced,  the  vagina  shoukl  be  tamponed  mod- 
erately with  carded  wool  boiled  in  lysol,  the  cervix  carried  backward 
and  the  uterus  upward,  to  prevent  a  return  of  the  retroflexion. 

If  such  manipulation  fails,  the  operator  has  his  choice  of  two 
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methods:  One  consists  in  kit-ping  the  patient  in  bed,  placing  her  in 
the  knee-cht'st  posture,  distending  the  posU'rior  vaginal  wall  and  pflvic 
floor  with  Chillis'  si)ecu]um  and  intro<lucing  strijw  of  surgeon's  Unt, 
st<'rilized  and  soakwi  in  sterile  glycerin,  into  the  posterior  vaginal 
vault  against  the  fundus.  Mo<lerate  pressure  should  be  exenisol 
and  this  packing  should  be  renewed  in  thirty-six  or  forty-eight  liours. 


Fig.   3. — Replacing  retroverled  (gravid  «-omb.     Patient  in  knee-cliest  powlure 
(Bumm). 

The  patient  shouki  lie  upon  the  sides  or  abdomen,  and  will  often 
require  the  use  of  the  catheter  at  regular  intervals. 

If  this  docs  not  succeed,  the  question  of  al^loniinal  section  must 
be  seriously  consideroi.  If  the  uterus  is  not  replaced,  pressure  will 
bring  about  hemorrhage  into  the  decidua,  the  ovum  will  die,  its  dis- 
charge will  be  incomplete,  and  the  operator  will  be  confronted  with  an 
incarcerated  septic  uterus.    Abdominal  section  or  vaginal  cxtirpa- 
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tion  will  then  be  indicated.  To  anticipate  this  condition,  it  is  advis- 
able, where  other  means  have  faikn:!,  to  open  the  abdomen  and  en- 
deavor to  release  the  retroverted  giavid  womb.  The  patient  should 
be  placed  in  the  Trendelenburg  posture,  the  bladder  having  been  com- 
pletely emptied  by  catheter,  and  when  the  abdomen  is  opened  the 
operator  should  make  a  gentle  but  thorough  effort  to  release  the 
fundus.  Adhesions  may  be  separat(M:l  by  the  fingers  covered  with 
gauze,  or  cautiously  severed  with  blunt-pointed  scissors.  After  the 
uterus  has  been  replaced  the  tubes  and  ovaries  should  be  examined, 
and  if  they  are  adherent  they  also  should  be  loosened.  A  strand  of 
iodoform  gauze  (10  per  cent.)  should  be  passal  through  the  lower 
end  of  the  abdominal  incision  behind  the  fundus,  serving  as  a  drain, 
to  check  oozing  from  adhesions,  and  maintain  the  womb  in  its  new 
position.  This  may  gradually  be  removed  in  a  few  days  following 
the  operation.  After  such  an  operation  the  patient  may  be  given 
morphin  for  a  few  days  to  prevent  uterine  contractions. 

Where  the  retroverted  gravid  womb  has  become  infected  and 
cannot  be  replaced,  success  has  been  reported  by  vaginal  extirpation 
of  the  uterus.  This  is  done  in  the  usual  manner,  gauze  packing 
being  inserted  to  drain  the  pelvis  and  control  oozing  for  several 
days  after  the  operation. 

If  the  patient  is  in  good  general  condition,  an  effort  may  be  made 
to  retain  the  uterus,  although  septic.  The  abdomen  should  be 
opened  and  the  uterus  replaced,  gauze  packing  inserted,  and  brought 
out  at  the  lower  end  of  the  abdominal  incision;  following  this  the 
mouth  of  the  womb  should  be  cautiously  dilated  through  the  vagina, 
debris  brought  away  with  a  blunt  curet,  and  a  packing  of  iodoform 
gauze  (1  per  cent.)  introduced  within  the  uterine  cavity.  The  vagina 
should  be  packed  with  bichlorid  gauze  to  assist  in  maintaining  the 
uterus  in  its  new  position.  With  this  combined  operation  the  uterus 
is  drained,  hemorrhage  prevented,  the  womb  is  replaced,  and  the 
patient,  in  good  condition,  may  thus  recover,  retaining  the  uterus. 

Retaining  the  Uterus  in  Normal  Position  After  Retroversion 
During  Pregnancy. — A  retroverted  gravid  womb  after  replacement 
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may  be  retained  in  position  in  the  early  weeks  of  pregnancy  by  a 
suitable  pessary.  A  retroversion  pessary  with  a  soft-rubber  posterior 
bar  is  best  adapted  for  this  purpose.  Vaginal  douches  of  boric 
acid  or  1  per  cent,  lysol  must  he  taken  daily  to  maintain  cleanliness. 
The  pessary  should  be  removed  as  soon  as  possible.  The  perma- 
nent relief  of  retroversion  by  operation  is  rarely  required  during  preg- 
nancy. The  conditions  are  not  favorable  for  such  an  operation,  and 
it  should  be  resorted  to  only  in  extreme  cases.  Shortening  of  the 
round  ligaments  or  extensive  repair  of  the  pelvic  floor  is  only  justifi- 
able in  extreme  cases.  After  such  a  patient  has  passtnl  through 
pregnancy  and  labor,  she  should  then  be  subjected  to  intra-abdominal 
shortening  of  the  round  ligaments,  or  some  other  suitable  operation 
for  the  permanent  correction  of  the  backwanl  displacement. 

Prolapse  of  the  Pregnant  Womb. — Prolapse  of  the  pregnant  womb 
may  be  so  pronounced  as  to  cause  the  patient  great  inconvenience 
and  threaten  the  termination  of  gestation.  Such  cases  are  most  un- 
favorable for  operation  and  should  be  treatenl  by  palliative  measures, 
including  rest  in  bed,  wool  tamjx)ns,  and  proper  abdominal  sup{)ort. 
Should  abortion  occur  follows!  by  infection,  the  complete  removal 
of  the  uterus  w^ould  be  indicated,  followed  by  pelvic  drainage. 

Hernia  of  the  Pregnant  Womb. — In  anemic  women,  usually  multi- 
parsD  with  separation  of  the  recti  muscl(»s,  abdominal  hernia  may 
include  the  pregnant  uterus.  The  treatment  of  the  condition  must 
be  palliative  during  pregnancy,  and  operation  must  Ik*  postponed 
until  after  the  patient  has  recovered  from  labor.  Relief  during 
pregnancy  may  be  obtained  by  suitable  bandaging,  which  should  be 
worn  during  labor  to  facilitate  the  expulsion  of  the  fetus. 
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REPAIR  OF   LACERATIONS  OF   THE  UTERUS  DURING  PREGNANCY 

The  torn  cervix,  with  enlargement  of  its  mucous  follicles  and  chronic 
catarrh,  will  usually  be  worse  during  gestation.  If  possible,  opera- 
tion should  Ik*  postponed  until  after  labor.  In  extreme  cases,  where 
the  torn  cervix  is  so  greatly  enlarged  that  it  assists  in  prolapse  and  the 
interruption  of  pregnancy  is  threatened,  repair  may  be  undertaken. 
Unusual  hemorrhage  is  often  experienced  in  such  operations  upon 
pregnant  patients,  and  union  is  not  always  satisfactory. 

THE  REMOVAL  OF  UTERINE  TUMORS  DURING  PREGNANCY 

The  occurrence  of  pregnancy  in  a  fibroid  uterus  raises  the  question 
of  operation  during  pregnancy,  or  of  allowing  the  patient  to  go  through 
labor  with  the  hope  that  the  fibroid  will  disappear  during  uterine 
involution.  The  choice  of  a  method  of  treatment  will  depend  greatly 
upon  the  situation  of  the  fibroid.  If  it  be  upon  the  fundus  or  pos- 
terior wall  of  the  uterus,  and  small  in  size,  it  will  probably  occasion 
little  or  no  discomfort  during  the  pregnancy,  will  not  complicate  labor, 
and  may  remain  quiescent  indefinitely  after  the  patient's  recovery. 
If  the  fibroid  is  low  upon  the  uterus,  so  that  it  will  obstruct  the  passage 
of  the  child  through  the  pelvis,  and  if  multiple  fibroids  occur,  occupy- 
ing a  large  part  of  the  uterine  tissue,  the  fetus  will  have  difficulty  in 
birth  and  uterine  contractions  will  be  deficient.  Under  these  cir- 
cumstances it  may  be  best  to  allow  the  patient  to  go  to  term,  deliver- 
ing her  by  abdominal  and  uterine  incision,  followed  by  hysterectomy. 
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The  pregnant  patient  having  a  fibroid  tumor  of  considerable  size  is 
liable  to  complications  at  any  time  during  pregnancy.  Often  in  the 
early  months  such  tunioi-s  may  become  wedged  in  the  pelvis,  as  in  a 


Fig.  4. — Utenia  with  fibromyomata,  and  containing  a  full-time  child,  removed  by 
panhyst«rectomy  during  labor  (Bland -Sutton). 

case  described  by  Blan<I-Sutton.'     This  patient,  a  |)rimipara  in  the 

fourth  month,  after  a  long  motor-car  journey,  was  taken  with  severe 

'Jour.  Obstetrics  and  Gyn,,  Britivh  Empire,  l'>eccmber,  1907. 
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pelvic  pain,  vomiting,  and  abdominal  distention.  A  large  fibroid 
growing  from  the  cervix  had  become  firmly  wedged  in  the  pelvis. 
Hysterectomy  was  necessary  to  relieve  the  patient. 

An  effort  has  been  made  to  anticipate  complications  in  labor 
by  removing  fibroid  tumors  in  the  pregnant  womb  by  myomectomy. 


FiR.  5.— Fibromyomata  associated  with  pregnancy  (Kerr), 

This  procedure  is  not  entirely  satisfactory,  for  small  tumors  rarely 
require  removal  during  pregnancy,  and  the  removal  of  lai^e  tumors 
is  often  followed  by  serious  consequences.  If  large  tumors  be  present 
it  is  best  to  allow  the  patient,  if  possible,  to  go  to  viability,  and  then 
deliver  the  child  by  abdominal  section,  followed  by  hysterectomy. 
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Pedunculated  fibroids  and  uterine  polyps  should  be  removed 
during  pregnancy  as  soon  as  their  existence  is  discovered.  This  pro- 
cedure usually  causes  no  disturbance. 

In  dealing  Tiith  cancer  of  the  womb  complicating  pregnancy,  the 
operator  must  carefully  consider  the  period  of  gestation  and  consult 
the  patient's  wishes  regarding  the  possible  life  of  the  child.  If  a 
pregnant  patient  comes  under  observation  in  the  early  months  of 
gestation,  and  a  positive  diagnosis  of  carcinoma,  sarcoma,  or  epithe- 


Fig.  6. — Myomata  complicating  labor  (Bumm). 

lioma  of  the  uterus  be  made,  it  is  undoubtedly  wisest  to  sacrifice  the 
uterus  by  total  extirpation.  If,  however,  she  presents  herself  late  in 
pr^nancy,  within  a  short  time  of  viability,  the  malignant  growth  in- 
volving the  cervix,  but  not  the  body  of  the  womb,  she  may  decline 
extirpation  of  the  uterus  in  the  hope  of  olrtaining  a  living  child. 
Under  these  circumstances  the  fetus  sliould  be  delivei-ed  when  via- 
l»lity  is  assured  by  abdominal  and  uterine  section,  followed  by  the 
complete  removal  of  the  uterus.     Formerly  the  effort  was  made  to 
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Fig.  7. — Flattened  submuenue  myoma  which  simulated  a  prolapsed  cord  (Ketr). 

remove  cancer  of  the  cervix  by  cautery,  in  the  hope  of  staying  the 
progress  of  tlic  disease  and  avoiding  the  interruption  of  pregnancy. 
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Such  interference,  however,  is  practically  useless  and  should  not  be 
adopted. 
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OPERATIONS  UPON  THE  FALLOPIAN  TUBES  AND  OVARIES 
Operations  Upon  the  Fallopian  Tubes  During  Pregnancy. — Infec- 
tion antedating  pregnancy  or  accompanying  it  may  cause  salpin^tis 
with  infection  of  surrounding  tissues.  When  such  occurs,  operation 
should  not  be  inunediatcly  undertaken,  in  the  hope  that  the  inflam- 
mation may  subside  and  the  patient  go  on  to  term.  If,  however,  the 
patient  does  not  promptly  improve,  the  infected  tube  should  be 
removed  with  other  surrounding  tissue  found  to  be  infected  also. 
If  there  is  great  adhesion  in  the  pelvic  viscera,  with  masses  in  the  pel- 


Rg.  8. — Ovarian  cyst  complicatiDg  early  pregnancy  (Bumm). 

vis  and  the  development  of  pelvic  abscess,  a  conservative  method 
should  be  followed.  The  pelvic  cavity  should  be  opened  freely  by  a 
wide  inciaon  in  the  posterior  vaginal  fornix,  and  when  the  pus-tubes 
have  been  found  and  clearly  located,  they  should  be  opened  by  blunt 
scissors  and  drwned  through  the  vagina.  Care  should  be  taken  to 
avoid  the  intestines,  and  as  little  disturbance  as  possible  of  the  pelvic 
organs  should  be  practised.  Hydrosalpinx,  in  the  absence  of  acute 
infection,  does  not  call  for  operation. 

Operations  Upon  the  Ovaries  During  Pregnancy. — The  ovary  not 
the  seat  of  tumor  rarely  requires  operative  treatment  during  ges- 
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tation.     In  chronic  salpingitis  the  ovaries  may  be  bound  down  by 
adhesions,  and  it  is  usually  wiser  to  leave  them  in  the  abnormal 


Fig.  9, — Ovarian  cyst  entirely  in  the  pelvis,  Tliis  tumor  was  pushed  out  of  the 
pelvis  in  the  second  itage  of  labor,  and  the  cliild  extracted  with  forceps.  The 
tumor  was  removed  three  weeks  aFter  the  confinement  by  abdominal  section  (Kerr). 

position  than  to  do  violence  by  separating  them.  If  a  definite 
ovarian  growth  can  be  recognized,  it  should  be  removed  as  soon 
as  pos^ble,  no  matter  what  the  period  of  pregnancy  may  be. 
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Ovarian  tumors  complicating  pregnancy  were  formerly  allowed  to 
remain  undisturbed  through  fear  of  interrupting  pregnancy.  In 
Flatau's  collection^  of  284  cases  of  ovariotomy  during  pregnancy, 
the  interruption  of  gestation  occurred  in  17  per  cent.  The  abdominal 
route  is  far  superior  to  the  vaginal  in  ovariotomy  during  pregnancy, 
for  interruption  by  the  latter  method  occurred  in  49  per  cent.  In 
removing  ovarian  tumors  complicating  pregnancy  the  extreme  Tren- 
delenburg position  should  be  avoided.  The  tumor  should  be  care- 
fully and  gently  removed,  the  vessels  in  the  pedicle  being  ligated  sep- 
arately. All  exposed  points  should  be  covered  with  peritoneum  and 
stitched  with  catgut.  Chloroform  and  oxygen  is  a  good  anesthetic 
for  these  cases,  as  cough  and  irritation  are  less  than  with  the  use  of 
ether.  The  mortality  for  the  children  has  been  estimated  between 
4  and  5  per  cent.  An  additional  reason  for  removing  ovarian  tumors 
complicating  pregnancy  lies  in  the  possibility  that  twisting  of  the 
pedicle  will  occur,  followed  by  necrosis  and  peritonitis.  By  some 
this  is  ascribed  to  the  intermittent  contractions  of  the  uterus,  and  by 
others  to  the  efforts  of  the  uterus  to  accommodate  itself  to  the  abdom- 
inal cavity.  The  complication  is  of  sufficient  frequency  to  make  the 
removal  of  every  ovarian  tumor  complicating  pregnancy  advisable 
as  soon  as  the  diagnosis  of  the  existence  of  the  tumor  can  be  made. 
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OPERATIONS  UPON  THE  PELVIC  FLOOR  AND  PERINEUM  DURING 

PREGNANCY 

Where  extensive  laceration  has  occurred  in  previous  labors,  and 
the  uterus  is  prolapsed  and  abortion  threatened,  it  may  be  neces- 
sary to  repair  the  pelvic  floor  during  gestation.    The  usual  operation 
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may  be  done,  taking  care  to  avoid  extensive  denudation  and  the  form- 
ation of  a  rigid  perineum,  which  will  tear  at  the  termination  of  preg- 
nancy. If,  in  addition  to  her  lacerated  state,  the  woman  be  in  bad 
general  health,  good  union  can  scarcely  be  expected.  During  such 
operations  it  will  be  necessary  to  control  hemorrhage  carefully  and  to 
operate  as  quickly  as  possible,  as  the  tissues  are  unusuaUy  vascular 
and  severe  blood  loss  may  occur. 

OPERATIONS  UPON  THE  RECTUM  DURING  PREGNANCY 

Many  pregnant  patients  suffer  from  hemorrhoids,  in  some  cases 
complicated  by  eversion  of  the  mucous  membrane  and  great  irrita- 
tion. The  operator  may  be  strongly  tempted  to  operate  in  these 
cases,  ligating  and  removing  hemorrhoids  or  dissecting  out  the  mu- 
cous membrane  of  the  rectum  with  its  enlarged  veins.  The  inteiTup- 
tion  of  pregnancy  so  often  follows  this  operation  that  it  is  to  be  avoided 
and  the  patient's  condition  palliated  until  the  pregnancy  has  ended. 
Should  hemorrhage  occur  from  bursting  of  the  hemorrhoids  or  acci- 
dental wounding,  the  individual  tumor  should  be  ligated  under  anti- 
septic precautions. 

EMPTYING   OF   THE  UTERUS  BEFORE   VIABILITY;  THERAPEUTIC 

ABORTION 

Therapeutic  abortion  is  indicated  when  the  pregnant  woman's  life 
is  threatened  by  a  serious  condition  found  in  pregnancy  only.  The 
most  frequent  state  requiring  therapeutic  abortion  is  the  toxemia 
of  pregnancy,  with  or  without  pernicious  nausea.  The  decision  to 
operate  in  these  cases  must  not  be  made  hastily.  The  patient  should 
have  been  under  observation  for  several  days.  The  blood  shoukl 
have  been  thoroughly  examined,  a  nitrogen  partition  of  the  urine 
made,  accurate  records  kept  of  the  amount  of  nourishment  taken,, 
the  blood-pressure  reconled,  and  the  patient ^s  condition  accurately 
ascertained.  The  statement  that  the  patient  can  retain  nothing,  made 
by  herself  and  her  friends,  that  she  vomits  constantly,  that  she  can- 
not sleep,  that  she  cannot  endure  the  pregnancy,  such  remarks  are 
to  be  taken  not  to  indicate  her  real  condition,  but  her  unwillingness 
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to  go  through  gestation.  When  a  pregnant  patient  has  developing 
pernicious  aneniia,  with  profound  disturbance  in  the  nitrogenous 
excretion,  inability  to  assimilate  food,  and  depression  of  the  nervous 
system,  which  these  conditions  cause,  delay  should  cease. 

Acute  tuberculosis  is  also  a  justifiable  cause  for  therapeutic  abor- 
tion; so  is  a  mental  or  nervous  condition  in  the  mother,  which  would 
be  transmitted  to  her  offspring,  resulting  in  insanity  or  constitutional 
nervous  disorder. 

Contracted  pelvis  is  not  an  indication  for  therapi^utic  abortion, 
nor  is  the  presence  of  a  fibroid  tumor  in  the  womb,  an  ovarian  tumor, 
or  cancer  of  the  womb.  Therapeutic  abortion  should  not  be  prac- 
tised in  the  acute  infections,  as  it  tends  to  increase  the  burden  under 
which  the  patient  labors. 

Care  should  be  taken  not  to  attempt  therapeutic  abortion  by  slow 
and  uncertain-  methods.  The  introduction  of  sounds  and  tents  is 
unsatisfactory  and  should  be  rejected  for  more  efficient  procedures. 
It  will  be  remembered  that  it  is  impossible  to  empty  the  uterus  by 
any  one  procedure,  but  that  the  life  of  the  embryo  can  be  interrupted 
and  the  uterus  be  put  in  the  most  favorable  condition  possible  for 
the  discharge  of  the  deciduous  membranes. 

In  selecting  an  anesthetic  for  therapeutic  abortion,  the  condition 
of  the  patient  must  be  considered.  Bronchial  infection  or  irritation 
suggests  the  employment  of  oxygen  and  chloroform.  Toxemic  con- 
ditions contraindicate  the  use  of  chloroform,  because  of  the  danger 
of  acidosis  and  acetone  intoxication.  If  chloroform  be  selected,  it 
should  be  largely  diluted  with  oxygen. 

The  patient  should  be  preparal  for  operation  in  the  manner  usual 
for  any  va^nal  procedure.  After  catheterization  and  under  anti- 
septic precautions,  the  uterus  should  be  dilated  sufficiently  with 
solid  bougies  to  permit  the  introduction  of  a  blunt  curet.  With  this 
as  much  as  possible  of  the  ovum  should  be  removed,  and  the  uterus 
irrigated  and  packed  firmly  with  10  per  cent,  iodoform  gauze.  The 
vagina  should  be  packed  with  bichlorid  gauze,  and  carried  into  a 
position  favorable  for  drainage.    Gauze  packing  shoukl  be  allowed 
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to  remain  undisturbed  for  from  thirty-six  to  forty-eight  hours;  it 
may  even  remain  seventy-two  hours  without  danger,  if  the  patient 
receives  good  aseptic  care.  Tonic  doses  of  strychnin  and  ergot  should 
be  given  to  promote  uterine  contractions.  Upon  removing  the 
gauze  the  embryo  will  accompany  or  shortly  follow  it,  and  involu- 
tion will  go  on  much  more  promptly  than  in  cases  where  the  packing 
has  not  been  used.  Occasionally,  it  is  necessary  to  repack  the  uterus 
because  all  of  its  contents  does  not  come  away,  and  hemorrhage 
may  occur.  Such  packing  may  remain  forty-eight  hours,  when,  upon 
its  removal,  the  uterine  contents  is  usually  found  adherent  to  the 
gauze.  This  method  of  emptying  the  womb  in  the  early  months 
of  gestation  has  proved  satisfactory.  The  administration  of  drugs 
is  too  uncertain  and  dangerous,  and  the  introduction  of  tents  and 
bougies  too  slow  and  inefficient  to  be  recommended. 

In  cases  where  the  cervix  is  so  resisting  that  it  cannot  be  dilated 
sufficiently  for  cureting  and  the  introduction  of  gauze,  Newell's  dila- 
tor or  Bossi's  dilator  may  be  employed.  Both  should  be  used  with 
caution,  the  latter  especially,  because  considerable  laceration  of  the 
cervix  may  result.  It  is  occasionally  necessary  to  incise  the  cervix, 
or  to  perform  vaginal  Cesarean  section,  because  the  uterus  cannot 
safely  be  dilated.  Should  serious  laceration  of  the  cervix  occur  dur- 
ing operation,  it  should  be  closed  with  chromicized  catgut.  The 
operator  should  be  sure  of  his  ground  before  performing  therapeutic 
abortion.  This  is  possible  only  in  cases  where  the  patient  is  under 
accurate  observation,  and  where  accurate  records  are  kept. 

In  cases  where  viability  is  not  present,  and  pregnancy  must  be 
interrupted  after  the  early  months  of  gestation  are  past,  the  operator 
must  secure  sufficient  dilation,  if  possible,  to  remove  the  fetus  at 
the  time  of  operation.  This  can  be  done  by  Bossies  or  Newell's  dila- 
tor, by  incising  the  cervix,  or  by  vaginal  Cesarean  section.  In  deliv- 
ering the  premature  fetus,  the  danger  of  dismemberment  must  be 
kept  in  mind,  as  a  severed  head  is  sometimes  left  within  the  womb. 
As  the  life  of  the  fetus  cannot  be  saved,  extraction  should  be  made 
slowly  and  carefully  by  pulling  upon  the  lower  extremities,  and  care 
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taken  to  dilate  the  cervix  thoroughly  to  secure  the  extraction  of  the 
head.  If  this  be  left  behind,  it  niay  be  removed  by  the  placental  for- 
ceps or  by  the  cranioclast,  or  by  long  curved  force|)s  with  serrated 
blades.  Should  this  not  readily  be  accomplished,  the  ojxTator  can 
pack  the  cervix  and  uterine  cavity  as  firmly  as  {xxssible  with  10 
per  cent,  iodoform  gauze.  The  uterus  will  dilate  and  ex{x^l  its 
contents.  Under  antiseptic  precautions  jwrtions  of  the  fc^us  may 
remain  \\ithin  the  womb  for  several  days  without  the  development 
of  infection. 

EMPTYraG   THE   UTERUS    AFTER    VIABILITY    AND   BEFORE   FULL 

TERH;   THE  INDUCTION  OF  LABOR 

No  operation  has  had  made  for  it  greater  claims  than  the  induc- 
tion of  labor.  In  some  cjuartc^rs  it  is  suppased  to  lx»  a  panac(^a  for 
contracted  pelvis  and  the  complications  which  full-term  pregnancy 
producer.  In  propi»rly  selectcnl  cas(»s  and  in  good  hands  it  is  undoubt- 
edly a  valuable  and  justifiable  o{)eration,  but  impro[)erly  applied  it 
increases  fetal  mortality  and  maternal  morbidity,  caus(  s  the  mother 
great  suffering,  and  results  in  a  labor  which  is  usually  artificial  and 
often  prolonged. 

A  common  indication  for  the  induction  of  lalx>r  is  disproportion 
betw(H»n  mother  and  chikl.  This  mav  arise  Ix^cause  the  fetus  is  over- 
grown  or  because  the  mother  is  undcTsized.  In  the  former,  pn^g- 
nancy  has  usually  gone  beyond  its  natural  limit;  in  the  latter  lalK)r  is 
usuallv  induced  before  full  term  has  arrived.  I^lx)r  is  also  inducnl 
for  conditions  in  the  mother  which  threaten  her  life  if  pregnancy  Ix^ 
prolonged.  Heart  lesions  with  failing  compensation,  tulx'rcular 
infection,  rapidly  developing  toxemia,  and  i)rof()un(l  anemia  may 
require  the  termination  of  pregnancy  prematurely;  and  on  the  side 
of  the  fetus,  habitual  fetal  death  at  a  certain  period  in  gc^station  may 
cause  pregnancy  to  be  terminatcnl  before  that  time,  with  the  hope 
of  securing  a  viable  child.  I^bor  is  also  induced  in  cases  where  the 
mother  has  previously  had  a  difficult  confinement  terminating  in  the 
birth  of  a  dead  child,  and  where  large  development  of  the  fetus  and 
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slight  pelvic  contraction  or  abnormality  have  produced  fatal  birth 
pressure.    The  induction  of  labor  is  hert;  baswi  upon  the  hope  that  the 


Fig.  111. — Tlie  diftmetcni  of  the  polvic  outlet  (Itunun). 

smaller  fetus  with  softer  bones  will  pass  safely  through  the  birth- 
canal. 


Fig.  H.— Meaaurement  of  the  anteropoat^rioreiianieterof  the  pelvic  outlet  (Giunm). 

Labor  is  indueefl  in  primiparous  patients  where  slight  disproj^r- 
tion  between  mother  and  child  is  present ;  .such  may  be  tcrmal  pro- 
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phylactic  iDcluction  of  labor  in  comparison  with  prophylactic  version. 
Its  object  being  to  deliver  tlie  smaller  chiki  with  softer  bones,  avoid- 
ing tlie  risk  of  birth  pressure  at  full  term. 

The  induction  of  labor  is  not  to  be  confounded  with  the  rapid 
emptying  of  the  pregnant  uterus,  accouchement  forc^,  which  has  long 
been  practisal  in  obstetric  emorgeney.  The  induction  of  labor  en- 
deavors to  imitate  spontaneous  parturition,  the  gradual  beginning  of 


Fig.  12. — Measurement  of  the  transverse  diameter  of  tlie  pelvic  outlet  (Bumml. 
uterine  contractions,  gradual  dilation  of  the  birth-canal,  and  the 
expulsion  of  the  child  by  the  mother's  spontaneous  efforts. 

The  Time  for  Inducing  Labor.— ^Two  methods  of  ehoa^ing  the 
time  for  the  induction  of  labor  are  employeil.  In  one  the  pelvis  is 
measured  as  accurately  as  possible,  and  the  true  conjugate  is  taken  as 
the  most  important  diameter.  If  this  be  le.'ss  than  8  em.  (SJ  inches), 
the  induction  of  labor  with  the  hope  of  obtaining  a  vigorous  chiki 
may  be  declined.    If  the  true  conjugate  measures  between  8  and  9  em. 


72  OPERATIVE   OBSTETRICS 

the  induction  of  labor  shoukl  be  pi-actiscti,  as  nearly  as  can  !m!  asct-r- 
tainol,  betwet'ii  the  thiity-st^eond  and  thirty-fourtli  wt'cks  of  ges- 
tation. Where  the  true  conjugate  nicasuR-s  from  9  to  lOj  cm.  the 
induction  of  labor  may  be  practised  at  the  thiity-sixth  week.  On 
the  average,  such  methods  give  the  best  results  in  the  majority  of 
cases.  Their  auecess  de|)entl8  upon  an  accurate  history,  ^ving  precise 
information  concerning  the  duration  of  pregnancy,  an  accurate  meas- 
urement of  the  [x-lvis,  and  the  records  of  the  sisse  of  the  fctns,  obtained 
by  a  number  of  careful  examinations.    When  one  recalls  how  irapos- 


Fig.  1-^. — Internal  measurement  of  tin;  antcrojiosferior  diameter  of  the  [xjlvic  inlet 
(Itumm). 

sibic  it  is  to  tell  the  exact  jx-rioil  of  g{'station,  it  is  rea<lily  seen  that 
errors  may  arise  which  may  cause  lalx)r  to  be  inducetl  too  soon  or  too 
late. 

Mueller's  Method. — A  second  method  of  estimating  the  time  for 
the  induction  of  labor  consists  in  fitting  the  head  into  the  pelvis 
by  suprapubic  pressure,  commonly  known  as  Mueller's  method. 

The  patient  should  be  prepanni  for  this  examination  by  empty- 
ing the  intestine  and  urinarj'  bladder,  and  if  she  is  excessively  nervous 
or  apprehensive  she  should  be  anesthetized.     The  hands  of  the 
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obt-trtrician  are  niadc  aseptic  ami  the  patient's  alxlomen  is  covered 
by  one  thickness  only  of  pliable  linen.  The  patient  is  then  placed 
at-rosK  a  bed  or  upon  a  table,  with  the  lower  extremities  flexed.  The 
obstetrician  introduces  two  fingers  of  one  hand  into  the  vagina, 
ag^n:^  the  fetal  head,  and  ascertains  its  ix)sitioii  at  the  pelvic  brim. 


Fig.  14. — Internal  moaNurement  ot  tbe  anieroposlerior  iliamHM  of  tin'  ppjvie  inlet 
(Humm). 

With  the  other  hand  by  sii|)rapubic  prenyure  the  head  is  gently 
carried  downward  and  backwanl  into  the  pelvic  brim.  With  the 
two  hands  the  ease  or  difficulty  with  which  the  head  engages  and 
passes  down,  and  its  relative  size  in  comparison  with  that  of  the 
pelvis,  are  thus  ascertained. 

To  be  of  practical  value  this  examination  must  be  repeated  at 
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Fig.  to.— Diameters  ot  tlie  pelvic  inlet  (Farabeuf  and  Varaier). 


Fir.  16.— The  practicable  diameter  of  the  pelvic  inlet  (Farebeuf  and  Varnier). 


intervals  of  ten  days  to  two  weeks;  in  cases  of  moderate  pelvic  con- 
traction, from  the  thirty-fourth  to  the  fortieth  weeks  of  gestation. 
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When  the  head  enters  the  pelvic  brim  with  {lifficulty,  labor  should 
be  induced  as  soon  as  possible.     In  using  this  test  the  obstetrician 


—The  peh-ic  outlet  before  the  retropulsion  of  the  coccyx  (Farabeuf  and 
Vamier). 


;./- 


Fig.  18.— The  diameters  of  the  outlet  after  the  retropulsion  of  the  coccyx 
(Farabeuf  and  Vamier). 

must  study  the  way  in  which  the  head  presents  at  the  pelvic  brim. 
If,  by  pressure  upon  the  occiput,  he  can  make  the  occiput  descend 


I 
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or  the  head  partially  engage  in  one  of  the  oblique  diameters,  the 
indications  are  favorable  for  delivery  by  induced  labor.  If,  how- 
ever, the  vertex  will  not  descend,  but  the  parietal  bone  comes  down 
through  lateral  obliquity,  the  indication  is  that  there  is  such  dis- 
{)roportion  between  head  and  pelvis  that  an  unfavorable  presenta- 
tion and  mechanism  should  be  expected  during  labor. 

While  Mueller's  method  is  most  valuable,  it  is  evident  that  it  is 
not  an  exact  test,  its  frequent  repetition  is  annoying  to  the  patitmt, 
and  it  cannot  be  relied  upon  as  a  positive  demonstration  that  vaginal 
delivery  is  {)ossible. 

The  Test  of  Labor. — If  the  obstetrician  declines  to  induce  labor 
at  a  fixed  time,  based  upon  pelvic  measurements  and  the  probable 
size  of  the  child,  and  if  Mueller's  method  does  not  seem  practical, 
there  remains  the  most  reliable  of  all  tests,  that  of  actual  parturition. 
In  this  the  patient  is  kept  in  the  best  possible  physical  condition, 
is  urged  to  exercise  freely,  and  the  bowels  are  made  to  move 
thoroughly.  If  possible,  the  patient  should  take  exercise  with  the 
trunk  of  the  Ixxly  forw^aixi  upon  the  pelvis,  thus  furthering  the 
descent  and  engagement  of  the  head  in  the  pelvic  brim.  Walking 
is  also  excellent.  The  patient  must  be  so  placed  that  the  obstetrician 
can  perform  any  operation  necessary  when  labor  develops.  He 
should  be  summoned  as  soon  as  parturition  begins.  When  a  reason- 
able time  has  elapsed,  with  efficient  pains  to  secure  engagement, 
and  engagement  fails,  the  obstetrician  may  then  elect  abdominal  or 
pubic  section,  in  accordance  with  the  circumstances  of  the  case. 
By  this  method  the  numlxT  of  operations  will  be  reduced  as  low  as 
possible,  and  the  best  results  will  be  obtained  for  both  mother  and 
child.  These  cases  should  be  sent  to  hospital  for  confinement,  where 
abundant  facilities  for  the  best  surgical  work  can  be  always  in  readi- 
ness. 

Methods  for  the  Induction  of  Labor. — The  introduction  of  a  sterile 
bougie  or  bougies  into  the  uterus  is  unquestionably  the  safest  method 
for  the  induction  of  labor.  Its  success  depends  upon  the  fact  that  the 
bougie  irritates  the  uterine  muscle,  producing  uterine  contractions,  fol- 
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lowtnl  by  dilation  of  the  cervix.  As  the  induction  of  labor  is  based  upon 
the  theory  of  exciting  uterine  contractions,  that  method  will  be  most 
successful  which  directly  stimulates  the  uterine  muscle.  No  pro- 
cedure which  dilates  the  cervix  only  can  result  in  the  successful  in- 
duction of  labor.  The  uterine  muscle  acts  by  stimulation  from  the 
nervous  ganglia  beneath  the  muscle  bundles,  and  if  these  are  irri- 
tated the  muscle  is  stimulated  and  contracts.  The  action  of  bougies 
is  so  uncertain  and  tedious  and  at  times  painful  that,  if  this  method 
is  selected,  as  many  bougies  as  can  be  introduced  should  be  employed, 
three  and  sometimes  four  may  be  uschI  with  advantage. 


-^  IL  H 

Fig.  19. — ^The  diameters  of  the  fetal  head  (Farabeuf  and  Varnier). 

If  gauze  be  introduced  within  the  cervix  and  carritHl  within  the 
ca\aty  of  the  womb,  uterine  contractions  will  ultimately  come  on. 
This  method,  however,  is  more  tedious  than  the  use  of  bougies,  and 
is  appHcable  only  when,  through  hemorrhage  or  some  other  cause, 
gauze  pressure  is  necessary. 

The  introduction  of  other  substances  within  the  uterus  to  produce 
contraction  has  not  been  found  satisfactory.  Sterile  glycerin  has  been 
injected  between  the  membranes  and  the  wall  of  the  utems,  produc- 
ing uterine  contraction.    If  the  membranes  be  ruptured  and  consid- 
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erable  amniotic  liquid  bt<  allowed  to  escape,  the  uterus  will  ultimately 
contract.  This  method  is  exceedingly  dangerous  for  the  fetus,  very 
uncertain,  and  should  not  be  practised  except  in  cases  of  acute  in- 
fectious diseases,  where  it  may  be  necessary  to  sacrifice  the  life  of  the 
fetus  in  the  interests  of  the  mother.  The  expulsion  of  the  fetus  is 
very  gra<lual  in  these  cases,  and  the  method  cannot  be  used  with  the 
hope  of  obtaining  a  living  child. 


Fig.  20.— The  diameters  of  the  pelvic  excavation  (Farabeuf  and  Vamier). 

To  hasten  the  induction  of  labor  dilating  bags  may  be  introduced 
into  the  cervix  when  bougies  are  inserte<l  into  the  cavity  of  the  womb. 
These  may  be  distended  at  intervals  with  sterile  water  and  the  course 
of  labor  thus  rendered  shorter.  The  introduction  of  bags  adds  con- 
siderably to  the  patient's  pain  and  in  some  cases  stimulates  uterine 
contractions  markedly,  and  in  others  produces  very  little  efTect.  It 
is  in  some  cases  disappointing  to  fintl  that  when  the  bags  are  re- 
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moved  the  partly  dilated  cervix  contracts  to  almost  its  original 
proportions. 

The  Technic  <rf  the  Induction  of  Labor. — The  patient  should  be 
prepared  for  the  induction  of  labor  by  emptying  the  lower  bowel 
thoroughly  with  purgatives  and  high  injections.  The  patient's  diet 
should  be  liquid.  The  external  parts  should  be  prepared  by  shaving 
and  scrubbing  with  soap  and  water,  sterile  water  and  bichlorid  (1 :  2000) . 
In  healthy  women  a  vaginal  douche  of  1  per  cent,  lysol,  given  gently, 
is  sufiBcient;  if  the  patient  has  had  a  profuse  vaginal  catarrh,  suggest- 
ing endocervicitis  during  pregnancy,  a  douche  of  green  soapsuds 
should  be  given,  followed  by  boiled  water  and  then  by  bichlorid  solu- 
tion (1 :  4000).  It  is  well  to  introduce  bougies  just  before  the  patient's 
bedtime,  so  that  preliminary  softening  and  dilation  of  the  cervix 
may  occur  during  the  night.  In  some  cases  the  cervix  is  sufficiently 
dilated  to  permit  the  introduction  of  bougies  without  anesthesia. 
In  many  cases  brief  anesthesia  is  necessary.  This  may  be  effected 
by  chloroform  or  chlorid  of  ethyl,  the  patient  placed  upon  her  back 
at  the  edge  of  a  bed  with  her  limbs  properly  separated.  Bougies 
cannot  be  boiled,  as  heat  destroys  their  coating  and  elasticity.  They 
may  be  thoroughly  washed  in  soap  and  water  and  soaked  in  bichlorid 
solution  (1  :  1000).  The  operator  may  require  a  speculum,  uterine 
dressing  forceps,  uterine  dilators,  10  per  cent,  iodoform,  or  sterile 
gauze  and  scissors.  Tenaculum  forceps  are  needed  in  many  cases. 
If  the  cervix  does  not  require  dilation  one  or  two  fingers  of  one 
hand  shoukl  be  passed  through  the  cervix,  and  with  these  fingers  the 
OS  dilated  as  much  as  possible  without  ru{)turing  the  membranes. 
Without  removing  the  fingers,  a  bougie  is  then  placed  along  the  palm 
of  the  inserted  hand,  rotating  it,  and  allowing  it  to  pass  gently  between 
the  membranes  and  the  wall  of  the  uterus.  Should  it  meet  obstruc- 
tion it  should  be  partially  withdrawn  and  introduced  in  another  direc- 
tion. The  operator  must  remember  that  there  is  slight  danger  of 
separating  the  placenta  with  the  bougies,  and  also  of  rupturing  the 
membranes.  Both  of  these  accidents  are  avoided  by  patience  and 
gentleness.    An  inch  of  the  bougie  may  be  left  protruding  from  the 
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external  os.  The  operator  may  then  in^^ert  two  or  three  in  addition 
to  the  first,  letting  them  go  into  any  portion  of  the  uterus  where  they 
find  least  resistance.  It  is  well  not  to  insert  a  bag  in  these  eases  until 
the  eemx  has  been  softened  by  uterine  action  during  the  night,  fol- 
lowing the  introduction  of  bougies.  These  should  be  kept  in  place 
by  a  moderate  vaginal  packing  of  sterile  or  10  per  cent,  iodoform 
gauze.    A  sterile  vulvar  dressing  should  be  applied. 

During  the  night  following  the  introduction  of  bougies  the  patient 
will  often  require  sedative  medicine  to  procure  rest  and  sleep — 10 
gr.  of  veronal  with  milk  or  broth  may  be  given  or,  if  the  patient 
be  excitable  and  nervous,  J  gr.  of  codein.  If  the  bladder  can- 
not be  spontaneously  emptied,  a  catheter  should  be  used,  at  least 
once  during  the  night.  The  nurse  shoukl  be  instructed  to  watch  for 
vaginal  hemorrhage,  the  occurrence  of  active  uterine  contractions, 
or  the  development  of  abdominal  pain  or  tenderness.  On  the  morn- 
ing following  the  introduction  of  bougies  the  cervix  will  usually  be 
found  softened  and  somewhat  dilated,  uterine  pains  will  sometimes 
develop  regularly,  but  in  other  cases  are  scarcely  present.  Within 
twelve  hours  after  the  first  introduction,  the  bougies  should  be  re- 
moved and  a  vaginal  douche  of  lysol  (1  per  cent.)  given,  and  bougies 
or  dilating  bags  or  both  shoukl  be  again  inserted. 

In  cases  where  the  bougies  must  be  introduced  with  instnmiental 
dilation,  the  patient  shoukl  have  chloroform  or  ethyl  chlorid,  and 
the  cervix  dilated  sufficiently  to  permit  the  introduction  of  sev- 
eral bougies.  A  bladed  dilator,  such  as  Bassi's  or  NewelFs,  may 
be  used,  care  being  taken  to  dilate  very  gradually  and  to  carry 
the  dilation  only  sufficiently  far  to  permit  the  introduction  of 
bougies. 

After  the  removal  of  the  first  bougies,  if  pains  are  occurring  regu- 
larly, the  cervix  dilating,  and  the  membranes  protruding  into  the 
cervix,  and  the  general  condition  of  the  patient  good,  four  bougies 
may  again  be  inserted,  accompanied  by  a  packing  of  10  per  cent, 
iodoform  gauze,  filling  the  cervix  as  completely  as  possible.  The 
patient  may  sit  up  if  she  desires  and  walk  about  slowly,  but  should 
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be  cautioned  not  to  niake  violent  niovenionts,  to  avoid  rupturing 
the  nienibraneti. 

If  as  little  time  as  possible  must  be  occupied  in  the  induction  of 
labor,  after  the  eei'vix  is  softened  by  bougies,  dilating  bags  may  be 


Pig.  21.— Dilation  of  the  cervix  by  de  RibcB'  hag  (Bumm). 
used;  such  are,  De  Ribes',  McLean's,  Voorhees',  Ponieroy's,  and 
others  devised  by  various  operators.     Dc  Ribes'   bap  is  inelastic 
silk,  covered  with  rubber,  and  exerts  constant  and  severe  pressure. 
Other  ba^  employed  are  elastic,  made  of  rubber.    The  advantages 
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of  the  use  of  bags,  with  bougies,  are  their  almost  continuous  action, 
freedom  from  laceration  of  the  cervix,  stimulation  of  uterine  contrac- 
tion, stimulation  of  mucous  secretion  in  the  cervix,  and  imitation,  so 
far  as  possible,  of  the  dilating  action  of  a  bag  of  water.  In  Pomeroy's 
double  bag,  the  cervix  and  vagina  both  may  be  dilated  by  introducing 
sterile  fluid  into  the  two  portions  of  the  bag;  by  making  traction 
upon  the  bag  through  its  tube,  increased  dilating  power  is  obtained 
and  the  whole  birth-canal  from  the  internal  os  is  opened  for  the  pas- 
sage of  the  child. 

When  dilation  by  the  use  of  bougies  and  bags  has  reached 
three-fourths  of  the  capacity  of  the  cervix,  if  the  membranes  are 
unmptured,  it  is  well  to  remove  the  bougies  and  bags  and  allow  the 
membranes  to  protrude  through  the  cervix.  The  presence  of  bougies 
and  bag^ sometimes  disturbs  the  mechanism  of  labor,  interferes  with 
rotation,  and  may  produce  complications  in  the  expulsion  of  the 
child.  Hence,  when  labor  has  been  thoroughly  established  and  dila- 
tion three-fourths  complete,  it  is  well  to  remove  the  bougies  and 
bags  to  give  opportunity  for  the  normal  mechanism  of  labor.  Strych- 
nin, ^V  gr->  with  30  drops  of  aromatic  spirits  of  ammonia  and  30  drops 
of  brandy,  will  usually  stimulate  uterine  contractions  sufficiently. 

If  the  operator  has  been  unfortunate  enough  to  rupture  the  mem- 
branes during  induced  labor,  the  use  of  the  bags  must  be  continued 
longer,  and  the  largest  size  bags  possible  must  be  used  to  secure 
thorough  dilation.  The  patient^s  suffering  will  be  greater,  labor  will 
often  be  longer,  the  mechanism  of  labor  altered,  and  the  extraction 
of  the  child  usually  more  difficult  in  these  cases. 

The  Termination  of  Induced  Labor. — ^Theoretically,  induced 
labor  terminates  with  the  spontaneous  expulsion  of  the  child. 
Practically,  induced  labor  is  frequently  terminated  by  some  other 
obstetric  operation,  usually  the  application  of  forceps. 

A  reason  for  the  failure  of  induced  labor  to  end  spontaneously 
lies  in  the  talious  suffering  which  it  imposes  upon  the  patient.  Uter- 
ine contractions  caused  by  bougies  are  usually  not  violent,  but  are 
prolonged  and  tedious,  disturbing  her  rest  and  wearying  and  dis- 
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couraging  her.  The  use  of  bags  causes  great  pain,  and  during  their 
presence  it  is  often  necessary  to  give  morphin  in  |  gr.  doses  to 
sensitive  and  excitable  patients.  The  long  and  painful  labor  result- 
ing from  the  use  of  bougies  and  bags  wearies  the  patient  and  spon- 
taneous labor  fails.  When,  therefore,  the  obstetrician  commences 
the  induction  of  labor,  he  must  be  prepared  to  terminate  it  by  some 
other  obstetric  operation  to  deliver  the  child.  During  induced 
labor  the  patient^s  strength  must  be  preserved  by  the  frequent  ad- 
ministration of  liquid  food,  by  securing  as  much  rest  as  possible  under 
the  circumstances,  and  by  avoiding  all  unnecessary  interference  and 
disturbance.  The  use  of  an  anesthetic  in  introducing  the  bougies 
and  dilating  the  cervix  is  most  useful  in  all  patients  who  suffer 
acutely. 

The  Results  of  Induced  Labor. — ^The  copious  literature  of  this 
subject  furnishes  papers  giving  the  results  of  accurate  observ^ation. 
From  these  the  frequency  of  induced  labor  may  be  estimated  and 
its  value  as  an  obstetric  operation.  Williams/  in  5000  cases  of  labor, 
induced  labor  11  times.  The  indications  were  diseases  of  the  heart, 
preeclamptic  toxemia,  the  presence  of  a  dead  fetus,  polyhydramnios, 
infection,  and  overgrowth  of  the  child.  The  mothers  recovered. 
The  cervix  was  slightly  torn  in  2  cases,  uninjured  in  the  remaining  9. 
The  induction  of  labor  was  not  practised  for  pelvic  contraction. 
Moller,^  in  21,066  births,  found  80  cases  of  induced  labor  in  the  Copen- 
hagen Clinic.  Among  these  were  646  cases  of  pelvic  contraction,  which 
would  bring  the  induction  of  labor  once  in  8.73  cases  of  contracted 
pelves.  Among  these  patients  the  head  presental  in  67.5  per  cent. ; 
the  breech  in  32.5  per  cent.  In  14  cas^  in  which  the  head  presented 
the  mechanism  was  unfavorable,  and  in  10  of  these  dilating  bags  were 
used  during  labor,  thus  illustrating  the  tendency  of  bags  to  interfere 
in  the  mechanism  of  labor;  52.5  per  cent,  of  labors  terminated  spontan- 
eously ;  47.5  required  other  operation.  The  maternal  mortality  was  1 .25 
per  cent.;  the  maternal  morbidity  33.75  per  cent.    The  mortality  for 

*  Surgery,  Gynecology,  and  Obstetrics,  September,  1906. 
^  Archiv  f.  Gyn.,  Band  80,  Heft  3,  1906. 
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the  child  was  18.75  per  cent.  The  period  most  often  chosen  was 
the  thirty-fifth  week.  One  year  after  the  operation  it  was  found  that 
20  per  cent,  less  of  the  children  bom  by  induced  labor  survived  than 
among  children  bom  spontaneously.  In  cases  where  the  induction  of 
labor  was  practised  later  than  the  thirty-fifth  week,  the  mortality 
among  the  children  was  increased,  von  Herff  ^  had  a  fetal  moitality 
of  20  per  cent,  in  the  induction  of  labor.  He  estimates  the  maternal 
mortality  in  inducal  labor  at  a  rate  fully  as  high  as  that  of  other 
major  operations.  Leopokl,^  in  14,094  births,  induced  labor  for  con- 
tracted pelves  87  times.  In  common  with  many  German  obstetri- 
cians he  induced  labor  in  cases  having  a  comparatively  small  tme  con- 
jugate, thus  the  range  in  the  measurement  of  the  true  conjugate  ex- 
tended from  8.5  to  7.5  cm.  In  the  smaller  pelves  the  induction 
of  labor  was  terminated  by  some  other  operation,  usually  hcbotomy. 
He  chose  the  thirty-fifth  to  the  thirty-sixth  week  as  the  best  period : 
85  per  cent,  of  the  children  were  bom  living;  15  per  cent,  were  still- 
bom.  During  the  first  ten  days  after  birth  13  children,  or  18  per 
cent,  of  the  entire  number,  died ;  09  per  cent,  of  the  chiklren  left  the 
hospital  in  good  condition.  Labor  was  induced  by  bougies  alone  in 
5  cases;  bougies  and  bags  in  12;  Bossi's  dilator  and  bag  in  52,  and  the 
use  of  bags  only  in  15.  The  maternal  mortality  was  1.2  per  cent.; 
maternal  morbidity  28.5  per  cent.  I..eopold  has  been  especially  in- 
terested in  the  fate  of  children  bom  in  premature  labor.  He  in- 
vestigated 353  cases  and  found  at  the  end  of  the  first  year  20.9  per 
cent,  of  these  had  died.  In  the  series  of  cases  just  mentioned  24.4  per 
cent,  of  the  children  did  not  survive  the  first  year.  Leopold  beHeves 
that  the  operation  has  its  distinct  place,  but  should  not  be  appHed 
in  cases  of  primiparsD  with  contracted  pelvis.  It  finds  its  especial 
field  in  multiparse  where  pelvic  contraction  is  not  extreme,  and  where 
patients  have  lost  children  in  prolonged  and  difficult  labor. 

The  Value  of  Induced  Labor. — No  subject  is  at  present  more 
debated  than  the  indications  for  and  the  value  of  induced  labor.    It 

1  Monatsschrift  f.  Geb.  u.  Gyn.,  1907,  Band  24,  Heft  6. 

2  Archiv  f.  Gyn.,  Band  81,  1907. 
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has  lately  come  into  competition  with  Cesarean  section  and  pubiot- 
oiiiy,  whose  results  are  now  so  good  as  to  challenge  those  of  induced 
labor.  In  contracted  pelves  in  primiparae  the  majority  of  opinion 
among  operating  obstetricians  to-day  is  against  interference,  if  pos- 
sible. Abundant  statistics  show  that  in  large  sc^ries  of  contracted 
pelves  spontaneous  labor  occurs  in  80  per  cent.  The  mortality  and 
morbidity  for  the  children  in  these  cases  is  surprisingly  little.  If 
cases  of  pelvic  contraction  can  be  brought  under  olx^ervation  early 
in  pregnancy,  the  mother's  diet  be  regulatcnl,  she  be  made  to  exer- 
cise regularly,  and  her  general  vigor  maintained,  four-fifths  of  these 
cases  will  deliver  themselves. 

We  are  still  without  accurate  methods  of  fetometry;  in  their  ab- 
sence our  one  reliable  measurement  of  the  com{)arative  size  of  mother 
and  child  is  the  development  of  labor.  In  cases  of  extreme  pelvic 
contraction  this,  of  course,  does  not  apply,  but  we  are  speaking  of 
moderate  pelvic  contraction,  in  which  the  decision  is  most  difficult. 
The  development  of  labor  has  the  advantage  of  bringing  the  child 
down  from  above  into  the  pelvis,  developing  molding  of  the  head  and 
the  accurate  fitting  of  the  presenting  part  into  the  pelvic  cavity. 
No  artificial  method  of  delivery  accomplishes  this.  In  moderate 
pelvic  contraction  we  cannot  know  that  the  head  will  not  enter  the 
pelvis  until  a  reasonable  time  has  elapsed,  with  uterine  and  abdominal 
contractions  carrying  the  child  down  wan! . 

In  multiparae  with  moderate  pelvic  contraction,  with  a  history 
of  disastrous  labor,  the  induction  of  labor  may  bc^  most  valuable. 
Here  the  mother's  mind  will  be  greatly  relieved  to  find  that  without 
an  abdominal  section  she  may  have  a  chikl  with  every  prospect  of 
succ«§s.  She  will  cheerfully  submit  to  the  necessary  mani{)ulations, 
and  the  indications  seem  all  in  her  favor.  It  must  not  he  forgotten, 
however,  that  in  almost  half  of  these  cases  deliverj'^  must  be  termi- 
nated by  forceps  or  version.  In  cases  where  serious  and  progressive 
disease  threatens  the  life  of  the  mother,  or  where  some  diseascnl  con- 
dition threatens  the  child,  the  induction  of  labor  is  most  valuable. 
In  these  cases  the  child's  life  cannot  be  considered,  and  delay  may  be 
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practised  to  secure  the  gradual  expulsion  of  the  fetus  with  the  least 
disturbance  and  risk  to  the  mother. 

The   Induction  of   Labor  as  Preliminary  to  Other  Operations. — 

The  obstetrician  is  called  upon  to  deal  with  cases  where  pregnancy 
may  be  interrupted  with  the  hope  that  spontaneous  labor  will  occur, 
but  with  the  well-grounded  fear  that  such  will  not  be  the  case.  With 
such  patients  the  obstetrician  must  carefully  weigh  the  circumstances 
and  factors  present.  If  the  parents  greatly  desire  a  living  child,  should 
complications  arise  during  induced  labor  threatening  the  child's  Hfe, 
the  obstetrician  must  be  prepared  to  deliver  it  as  soon  as  possible  in 
the  safest  and  best  way.  Pubiotomy  and  forceps  or  Cesarean  sec- 
tion may  become  indicated. 

In  induced  labor  great  care  must  be  given  to  antiseptic  precau- 
tions. The  fact  that  a  second  operation  may  be  necessary  to  secure 
delivery  renders  it  imperative  that  the  birth-canal  be  maintained 
in  an  aseptic  condition.  Artificial  dilation  frequently  causes  sUght 
lacerations  of  the  birth-canal,  which  are  an  open  door  for  the  en- 
trance of  infection. 

The  Choice  of  Induced  Labor. — In  dealing  with  married  patients 
with  whom  the  life  of  the  child  has  definite  value,  induced  labor 
should  not  be  advised  as  the  safest  operation  for  the  infant.  Its 
mortality  rate  for  the  mother  should  be  stated  to  the  parents,  and  also 
its  mortality  rate  for  children.  The  mortality  rate  of  other  operations 
for  mother  and  child  should  also  be  stated,  and  among  intelligent 
parents  a  decision  advised  may  be  given,  supplemented  by  the  choice 
of  the  patient  and  her  husband.  It  seems  but  fair  that  obstetricians 
should  state  to  patients,  where  such  an  important  decision  is  to  be 
made,  their  individual  results  of  operations,  thus  giving  a  fair  idea 
of  what  they  can  do  for  their  patients. 

The  Care  of  the  Child  in  Induced  Labor. — As  the  child  is  to  be 
premature,  it  will  require  especial  attention  in  these  cases.  It  is 
essential  that  the  nurse  be  accustomed  to  the  care  of  premature  in- 
fants ;  the  simplest  and  most  efficient  appliances  for  keeping  the  child 
warm  should  be  in  readiness.    Usually  for  the  first  few  days  a  basket 
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filled  with  hot-water  bottles  may  be  employed,  after  which,  if  desired, 
an  iDcubator  may  be  used.  In  winter  a  conHtant  and  appropriate 
source  of  heat,  a  sunny  room,  stimulants,  and  an  abmidant  supply  of 
fresh  air  are  re(|uisite.  When  it  is  possible,  two  nurses  should  have 
charge  of  mother  and  child,  one  to  give  her  attention  exclusively  to 
the  infant. 


Fig.  22.— Incubator  with  child  wrapped  in  rotton,  surviving  aftor  a  difficult  forcepa 

The  Induction  o(  Labor  (or  Fetal  Deformity.— In  these  eases  the 
life  of  the  fetus  is  necessarily  gacrifice*!,  and  the  operator  should  be 
prepared  to  terminate  the  labor  by  embryotomy.  In  polyhydram- 
nios the  possibility  of  twin  ])rcgnancy  shoukl  not  bo  forgotten,  and 
also  the  fact  that  the  fetus  is  often  malforrnctl  and  shares  the  disease 
of  the  mother. 

Bibliography  op  the  Ixterruptiox  of  Pregkancy,  Therapeutic 

Abortion,  and  the  IxortTiON  of  Labor 
Baisch:  Archiv  f.  Gynakologie,  Band  S4,  Heft  2,  ISHJR. 
Bokelmann:  Graefes  Sammlung,  Band  7,  Heft  G,  1907. 


88  OPERATIVE   OBSTETRICS 

Biirger:  Monatsschrift  f.  Geburtshiilfe  und  Gynakologie,  Band  27,  Heft 

6,  1908;  Monograph  Wien.,  1908. 
Chazan:  Zentralblatt  f.  Gynakologie,  No.  3,  1909. 
Chrobak:  Zentralblatt  f.  Gynakologie,  No.  22,  1907. 
Cooke:  American  Journal  of  Obstetrics,  June,  1907. 
Davis:  Journal  Amer.  Medical  Association,  No.  8,  1909. 
Discussion:  Monatsschrift  f.  Geburtshiilfe  und  Gynakologie,  Band  24, 

Heft  4,  p.  521,  1906;  Zentralblatt  f.  Gynakologie,  No.  16,  1907. 
Fraenkl:  Medicin.  Ivlinilc,  1907;  Zentralblatt  f.  Gynaecol.,  No.  31,  1907. 
Franz:  Deutsche  m.  Wochenschrift,  No.  26,  1909. 
Freitag:  Inaug.-Dissert.,  Breslau,  1906. 
Fritsch:  Deutsche  m.  Wochenschrift,  No.  47,  1908. 
Grasser:  Zentralblatt  f.  Gynakologie,  No.  25,  1909. 
Hannes:  Miinchener  med.  Wochens.,  p.  1974,  1907. 
Hense:  Zentralblatt  f.  Gynakologie,  No.  29,  1908. 
Hofmeier:  Zeitschrift    f.    Geburtshiilfe    und    Gynakologie,    Band    59, 

Heft  2,  1907. 
Jewett:  American  Journal  of  Obstetrics,  vol.  55,  p.  769,  1907. 
Johnson:  St.  Paul  Medical  Journal,  April,  1907. 
Labourdette:  Bull,  de  la  Soc.  d'Obst.  de  Paris,  Nov.,  1909. 
Leopold  and  Conrad:  Archiv  f.  Gynakologie,  Band  81,  Heft  3,  1907. 
Lobenstine:  Bulletin  of  the  Lying-in  Hospital,  New  York,  Sept.,  1908. 
Lucas-Championni6re :  Ann.  de  Gyn.  et  Obstet.,  Feb.,  1909. 
Maygrier:  L'Obstetrique,  No.  4,  1907. 
Mueller:  Monatsschrift  f.   Geburtshiilfe   und   Gynakologie,   Band   25, 

Heft  2,  1907. 
MuUer:  Archiv  f.  Gynakologie,  Band  80,  Heft  3,  1906. 
Pinto:  La  Rassegna.  d'Ostetr.  e  Ginec,  vol.  16,  pp.  129  and  300,  1907, 
Planchu:  Jour,  of  Obstet.  and  Gynecol,  of  British  Empire,  p.  269,  1907. 
Pradella:  Inaug.-Dissert.,  Zurich,  1906. 

Rielander  and  Mayer:  Archiv  f.  Gynakologie,  Band  87,  Heft  1,  1909. 
Rimmin:  Monatssch.  f.  Geburtshiilfe  u.  Gynakol.,  Bd.  25,  Heft  2,  1907. 
Rissmann:  Medicin.  Minik,  p.  350,  1907. 

Rosthorn:  Monatssch.  f.  Geburtshiilfe  u.  Gynakol.,  Bd.23,  Heft  5,  1906. 
Schmidt:  Deutsche  m.  Wochenschrift,  No.  24,  1909. 
Tuszkai:  Wiener  med.  Wochens.,  vol.  57,  p.  1330,  1907. 
von  Herff :  Monatssch.  f.  Geburtshiilfe  u.  Gynakol.,  Bd.  24,  Heft  6,  1907; 

Miinchener  m.  Wochen.,  No.  50,  1908;  and  Beitrage  f.  Geburts- 

hulfe  u.  Gynakol.,  Band  13,  1909. 
Williams:  Surger>%  Gynecology-,  and  Obstetrics,  September,  1906. 
Williamson:   Journal  of   Obstetrics   and   Gynecology  of  the   British 

Empire,  March,  1906. 


RAPID  AND  FORCIBLE  DILATION  OF  THE  WOMB  89 

RAPID  AND  FORCIBLE  DILATION  OF  THE  WOUB 

In  direct  contrast  with  the  induction  of  labor,  when  we  endeavor 
to  follow  Nature's  methods  in  gradually  softening  and  dilating  the 
womb,  is  the  rapid  and  more  or  less  forcible  dilation  of  the  cervix. 
This  is  widely  known  by  the  appropriate  term  accouchement  forc^. 

Among  the  many  dilators  which  have  been  used  for  this  purpose 
the  solid  dilator  is  safest,  but  is  not  of  sufficient  size  to  open  the 
womb  sufficiently  for  delivery.  Dilators  with  two  blades  are  ojx^n 
to  the  same  objection,  and  have  the  further  disadvantage  that  thej- 
make  pressure  laterally  wherc  the  blood-vessels  enter  the  uterus, 
and  that  lacerations  made  by  these  instruments  may  be  accompanied 
by  severe  hemorrhage.  Dilators  with  numerous  blades  are  less  ob- 
jtHTtionable,  as  exerting  pressure  more  equably  upon  the  cervix. 

Among  bladed  dilators  in  use  at  present  Bossi  s  is  most  imi)ort- 
ant  and  useful.  The  merits  of  this  instrument  are  its  length,  its 
pelvic  curve,  the  force  which  can  be  exerted  by  it,  and  its  very  grad- 
ual action,  if  used  with  caution. 

Its  disadvantages  are  the  fact  that  the  unaccustomed  operator 
has  little  or  no  idea  of  the  force  exerted,  and  that  severe  and  fatal 
lacerations  may  follow  its  use  in  any  but  the  mast  careful  hands. 
WTien  brought  to  the  full  extent  of  its  dilating  power,  it  opens  the 
cervix  wdely  enough  to  permit  the  passage  of  a  full-term  head.  Such 
dilation  is  exceedingly  dangerous  and  shoukl  be  avoided.  When 
used  up  to  the  middle  of  its  scale,  or  6  cm.,  in  skilful  hands,  it  is  not 
dangerous,  and  often  serves  a  most  useful  purpose.  In  using  the  in- 
strument the  operator  should  consume  at  least  from  thirty  to  forty- 
five  minutes  in  bringing  the  scale  up  to  6  cm.  Pressure  should  ho 
gradually  exerted  upon  the  cervix,  and  frequent  examination  shoukl 
be  made  by  the  finger  to  determine  that  the  dilator  is  in  the  proper 
position  and  that  it  is  not  causing  severe  laceration.  If  the  latter 
occurs,  there  will  be  a  trickling  discharge  of  bright  blood.  Care  should 
be  taken  to  keep  the  instrument  in  the  axis  of  the  pelvis,  which  makes 
the  liabiUty  to  extensive  tear  least.    As  soon  as  possible  during 
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dilation  the  guards  should  be  slipped  over  the  tips,  making  the 
danger  of  laceration  considerably  less. 

Newell's  dilator  is  smaller  than  Bossi's,  shorter,  and  has  the 
merit  of  depending  entirely  upon  the  power  of  the  hand  for  its  dilating 
force.  It  is  often  useful  in  securing  partial  dilation,  and  is  much 
better  than  the  ordinary  two-bladed  dilator. 

Rapid  dilation  of  the  cervix  under  favorable  conditions  can  be 
efficiently  done  by  the  fingers  and  hands.  Harris's  method,  which  con- 
sists in  introducing  the  fingers  in  increasing  numbers  into  the  uterus 
and  sweeping  them  around  the  cervix,  may  be  employed,  but  whatever 
method  be  followed  the  operator  must  be  careful  not  to  push  his  hand 
in  cone  shape  through  the  cervix ;  in  so  doing  there  is  danger  of  lacer- 
ating the  womb  in  the  lower  uterine  segment.  If  two  fingers  of  each 
hand  turned  in  opposite  directions  can  be  hooka!  within  the  cervix 
and  rotated  in  opposite  directions,  pulling  gently  downward  and  for- 
w^ard,  the  cervix  will  be  dilated  sufficiently  without  danger  of  ruptur- 
ing the  uterus.  When  the  fingers  can  be  introduced  into  the  body  of 
the  uterus  and  closed,  the  thigh  can  often  be  grasped  and  the  body  of 
the  fetus  brought  into  the  cervix.  If  it  is  necessary  to  introduce  the 
entire  hand,  the  cervix  should  be  dilated  as  widely  as  possible,  the 
hand  folded  as  narrowly  as  it  can  be,  and  passed  into  the  womb  at  the 
side  of  the  promontory  of  the  sacrum.  The  danger  of  rupturing  the 
uterus  will  thus  be  less. 

Elastic  bags  are  too  slow  in  their  action  to  cause  rapid  dila- 
tion of  the  cervix.  The  attempt  to  secure  this  result  with  bags  is 
often  followed  by  the  bursting  of  a  bag  and  the  escape  of  its  contents 
partially  within  the  womb.  As  none  but  aseptic  fluid  is  to  fill  these 
bags,  but  little  harm  is  done.  Air,  however,  might  thus  be  intro- 
duced, and  the  accident  is  an  annoying  one. 

Where  the  cervix  is  unusually  resisting,  friable,  and  likely  to  tear 
extensively,  it  may  be  rapidly  opened  by  multiple  incisions.  These 
should  be  made  with  blunt-pointed  scissors  in  the  four  quadrants  of 
the  cervical  ring,  avoiding  its  two  lateral  portions.  These  cuts  may 
extend  nearly  to  the  vaginal  junction,  and  may  be  supplemented,  if 
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necessary,  by  the  use  of  an  elastic  bag,  or  by  cautious  dilation  with 
the  fingers.  The  method  by  incision  is  safer  than  the  forcible  dila- 
tion of  the  unaltered  cervix  by  metal  dilators  or  by  the  finger  and 
hand;  it  is,  however,  not  necessary  where  the  cervix  is  softened  and 
partially  obliterated. 

Among  the  minor  operations  of  obstetric  surgery,  none  may  be 
more  trying  than  the  rapid  dilation  of  the  cervix.  Where  the  cer- 
vix in  a  primiparous  patient  is  not  softened,  not  shortened,  and 
rigid,  it  should  not  be  dilate<l.  Delivery  in  such  a  case  must  be  effected , 
if  necessary,  by  incision,  vaginal  or  abdominal.  The  attempt  to  for- 
cibly and  rapidly  dilate  such  a  cervix  will  surely  terminate  in  disaster. 

The  attempt  to  soften  the  unchanged  cervix  by  hot  vaginal  douches 
or  by  the  application  of  drugs  is  so  uncertain,  tedious,  and  inefficient 
that  it  has  been  discarded  by  expert  obstetricians  in  favor  of  opera- 
tion. Repeated  hot  vaginal  douches,  the  placing  against  the  cervix 
of  wedges  of  cotton  soaked  in  chloral  solution  or  smeared  with  bella- 
donna ointment,  and  the  injection  of  cocain  into  the  cervix  have  not 
given  satisfactory  results. 

Should  laceration  occur  during  forcible  dilation  of  the  cervix, 
the  operator  should  empty  the  uterus  with  the  least  possible  danger 
to  the  mother.  After  delivery  the  laceration  should  be  thoroughly 
examined,  under  anesthesia,  to  determine  whether  it  has  opened  into 
the  pelvic  or  peritoneal  cavity.  Unless  it  be  unusually  extensive 
and  accompanied  by  vigorous  hemorrhage,  it  may  be  successfully 
treated  by  packing  with  10  per  cent,  iodoform  gauze.  The  body  of 
the  womb  should  first  be  packed  with  gauze,  the  end  of  which  is 
drawTi  out  through  the  vagina.  A  separate  strip  should  then  be 
introduced  through  the  laceration,  so  that  the  end  projects  for  a 
considerable  distance  from  the  pelvic  or  peritoneal  cavity.  This 
packing  should  be  moderately  tight  and  should  be  kept  separate 
from  the  uterine  packing.  The  vagina  should  then  be  tamponed 
with  bichlorid  gauze.  Strychnin  and  ergot  should  be  given  to  main- 
tain uterine  contraction.  The  uterine  packing  should  first  be  removed 
in  forty-eight  hours,  the  uterus  irrigated  with  lysol  (1  per  cent.),  the 
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vagina  should  be  thoroughly  sponged  out  with  bichlorid  solution 
(1 :  4000),  the  gauze  packing  in  the  laceration  may  then  be  removed 
and  a  new  one  inserted,  using  as  Uttle  force  as  possible  in  its  adjust- 
ment. This  may  remain  forty-eight  hours,  when,  in  most  cases,  no 
further  tampon  is  necessary.  If  the  uterus  be  kept  tightly  con- 
tracted and  a  sterile  vulvar  dressing  be  used,  such  patients  usually 
make  a  good  recovery. 

Tears  of  the  cervix  occurring  during  rapid  dilation  should  be 
closed,  if  possible,  as  soon  as  the  uterus  is  emptied.  Tears  extending 
into  the  vulva  or  peritoneal  cavity  are  so  high  in  the  birth-canal  that 
they  cannot  be  efficiently  reached  from  below  and,  hence,  must  be 
treated  by  tampon. 
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OPERATION  FOR  APPENDICITIS 

The  frequent  occurrence  of  appendicitis  during  pregnancy  and  the 
necessity  for  operation  makes  it  nceesvsary  for  the  obstetrician  to  be 
faniiUar  with  the  conditions  which  may  Ix*  found  in  these  cases.  Peri- 
typhUtis  in  pregnancy  is  not  uncommon.  The  chronic  constipation 
of  pregnancy  favors  the  development  of  bacteria  in  the  intestinal 
canal  and  explains  the  frequent  occurrence  of  perityphlitis  and 
appendicitis.  The  course  of  appendicitis  in  pregnancy  will  depend 
upon  the  period  of  gestation  in  which  the  condition  aris(\s.  The 
-anatomic  peculiarities  of  the  individual  have  an  important  part 
to  play  in  determining  the  position  of  the  appendix.  Fiith  ^  endeav- 
ored, by  taking  casts  of  the  abdominal  organs  in  7  pregnant  women,  to 
determine  the  position  of  the  cecum  and  appendix.  He  found  that 
this  differed  in  each  patient.  In  100  cases  Treves  found  the  cecum 
and  appendix  under  the  liver  in  18.  Terenetzki  in  65  bodies  found 
the  cecum  higher  than  usual  in  one-thinl.  In  200  subjects  Schrefer- 
■decker  found  the  cecum  lower  than  normal  in  all  but  2.  Four  loca- 
tions of  the  cecum  and  appendix  in  pregnancy  may  be  recognized  as 
practically  normal:  First,  near  the  crest  of  the  ilium.  Second,  in 
the  fossa  of  the  ilium  near  the  anteroposterior  spine.  Third,  on  the 
iliopectineal  line.  Fourth,  near  the  umbilicus.  I  have  seen  during 
pregnancy,  at  about  the  third  month,  the  appendix  adherent  to  the 

1  Archiv  f.  Gyn.,  Band  76,  Heft  3,  1905. 
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fundus  uteri.  It  is  probable  that  the  growing  uterus  displaces  the 
cecum  at  about  the  fourth  month.  The  appendix  is  carried  upward 
into  the  abdomen  and  this  location  makes  inflammation  of  the  cecum 
and  appendix  more  than  usually  dangerous.  After  labor  the  cecum 
resumes  its  usual  level,  but  if  the  appendix  is  adherent  to  the  pelvic 
organs  it  accompanies  them  into  the  pelvis  during  involution. 

The  earlier  the  pregnancy  the  less  dangerous  is  appendicitis.  As 
pregnancy  proceeds,  the  tendency  is  for  infection  to  spread  from  the 
appendix  to  the  surrounding  tissues,  and  for  adhesions  to  occur  be- 
tween the  uterus  and  surrounding  organs,  so  that  a  mass  gradually 
forms,  in  which  the  appendix  is  the  focus.  Should  the  disease  go  to 
abscess  formation,  the  inner  wall  of  the  abscess-cavity  will  be  the 
uterus.  Should  the  uterus  discharge  its  contents  prematurely,  uter- 
ine contractions  may  burst  the  abscess  wall,  allowing  infected  material 
to  escape  into  the  peritoneal  cavity.  In  cases  where  suppuration  de- 
velops gradually,  its  tendency  may  be  to  extend  toward  Douglas' 
pouch,  and  if  neglected,  to  open  through  this  pouch  into  the  vagina 
or,  possibly,  into  the  bowel.  This  is  a  favorable  termination,  and  is 
one  of  the  methods  by  which  spontaneous  recovery  may  occur. 
Before  the  fourth  month  the  uterus  fills  the  pelvis  so  completely  that 
it  is  diflBcult  for  a  considerable  quantity  of  pus  to  find  room  in  the 
pelvis. 

As  appendicitis  is  more  dangerous  as  pregnancy  proceeds,  early 
operation  is  especially  indicated.  Even  in  mild  cases  the  safer  method 
requires  the  removal  of  the  appendix  in  the  absence  of  peritonitis 
and  acute  infection.  The  tissues  should  be  subjected  to  the  least 
possible  disturbance,  and  in  cases  where  the  appendix  is  not  ruptured 
drainage  should  not  be  used.  Opium  should  be  given  for  several  days 
after  the  operation  to  prevent  the  premature  emptying  of  the  uterus. 

In  the  later  months  of  pregnancy,  in  chronic  appendicitis,  if  there 
has  been  much  fever,  with  or  without  chills,  the  obstetrician  must  sus- 
pect circumscribed  abscess.  Incision  should  be  made  over  the  point 
of  greatest  tenderness,  the  pus  evacuated,  w^th  drainage,  without 
disturbing  the  surrounding  tissue.    A  cautious  effort  should  be  made 
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to  find  the  appendix  and,  if  possible,  to  remove  it.  If  it  cannot 
readily  be  removed,  it  should  be  laid  freely  open  and  allowed  to 
slough  away  with  the  wall  of  the  abscess.  Free  drainage  with  a  soft- 
rubber  tube,  substituted  later  by  strands  of  gauze,  is  indicated.  The 
patient  should  be  placed  m  Fowler's  position  and  Murphy's  instil- 
lation of  saline  fluid  should  be  employed.  Uterine  contractions 
should  be  prevented,  if  possible,  by  the  administration  of  opium. 

Should  pregnancy  be  interrupted  after  operation  for  appendi- 
citis, the  uterus  should  be  emptied  with  the  least  possible  manipu- 
lation. As  septic  infection  may  extend  to  the  uterus,  its  cavity 
should  be  packed  and  drained  with  iodoform  gauze  (10  per  cent.)  for 
forty-eight  hours  after  delivery.  Should  peritonitis  develop,  the 
abdomen  should  be  opened  suflSciently  for  a  thorough  exam- 
ination, drains  inserted  in  the  most  dependent  portions,  and  salt 
solution  freely  used  with  stimulation. 

It  is  diflficult  to  give  a  mortality  rate  for  appendicitis  compli- 
cating pregnancy.  The  earlier  the  case  is  seen  and  the  more  promptly 
the  appendix  is  removed,  the  better  for  the  patient.  The  later  the 
period  of  gestation  in  which  appendicitis  develops  the  greater  the 
danger.  Good  judgment  on  the  part  of  the  operator  in  avoiding 
unnecessary  manipulation  will  do  nmch  in  lessening  the  moitality 
in  severe  cases. 
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CHOLECYSTOTOMY  IN  PREGNANCY 

As  abscess  of  the  appendix  may  require  operation  during  preg- 
nancy, so  infection  of  the  gall-bladder  may  call  for  incision  and 
drainage.  The  symptoms  of  cholecystotomy  complicating  preg- 
nancy are  those  usually  observed.  The  growing  distention  of  the 
transverse  colon,  so  often  seen  in  pregnant  women,  may  obscure 
somewhat  the  diagnosis  and  make  examination  of  the  gall-bladder 
difficult.  As  pregnancy  advances  the  abdominal  viscera  are 
pushed  upward,  and  the  gall-bladder  is  undoubtedly  somewhat 
higher  than  in  the  non-pregnant  and  may  be  more  difficult  of  access. 
In  these  cases  efforts  should  be  made  to  thoroughly  empty  the 
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intestines  of  solid,  liquid,  and  gaseous  contents  before  a  positive 
diagnosis  is  made  or  operation  undertaken. 

Cholecystotomy  in  pregnancy  differs  in  no  essential  way  from 
the  operation  in  the  non-pregnant.  The  tendency  of  pregnant 
women  to  toxemia  makes  the  occurrence  of  hemorrhage  after  opera- 
tion more  likely  than  usual,  and  the  hemorrhage  may  be  more  pro- 
fuse and  dangerous.  The  interruption  of  pregnancy  should  be 
prevented  if  possible.  If  these  dangers  can  be  avoided  the  opera- 
tion should  give  good  results  in  pregnant  women.  After  the  opera- 
tion every  effort  should  be  made  to  avoid  acetonemia,  as  the  over- 
burdened condition  of  the  liver  in  pregnancy  would  especially  favor 
such  an  occurrence  after  prolonged  anesthesia. 
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OPERATIONS  UPON  THE  KIDNEYS  DURING  PREGNANCY 

Pyelitis  from  infection  by  the  Bacillus  coli  communis  is  not 
uncommon  during  pregnancy.  Fortunately  for  the  patient  it  usu- 
ally runs  a  comparatively  mild  course,  and  very  seldom  requires 
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surgical  treatment.      Should  surgical   kidney  develop,  nephrotomy 
or  nephrectomy  would  be  indicated,  as  in  other  cases. 

In  eclampsia,  Edebohls  urged  and  practised  decapsulation  of 
the  kidneys.  His  operation  consisted  in  exposing  the  kidney,  in- 
cising its  capsule  along  the  convex  border,  and  allowing  the  kidney 
substance  to  escape.  This  operation  has  been  performed  by  others, 
and  in  some  cases  the  function  of  the  kidneys  has  been  resumed 
and  patients  have  apparently  improved.  Edebohls  urged  its  per- 
formance in  threatened  eclampsia,  where  other  methods  to  secure 
elimination  had  failed,  in  the  presence  of  eclampsia  where  other 
methods  had  caused  no  improvement,  in  cases  of  nephritis  not 
advanced,  and  in  interstitial  changes  where  kidney  failure  seemai 
imminent  through  engorgement.  The  operation  has  not  been  per- 
formed sufficiently  often  to  give  an  accurate  judgment  as  to  its  value. 
It  is  justifiable  for  the  conditions  described.  In  these  the  opera- 
tion is  without  mortality,  while  it  is  difficult  to  estimate  its  mor- 
bidity. 
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ABDOHINAL  SECTION  DURING  PREGNANCY 

The  presence  of  tumors  in  the  abdomen,  the  occurrence  of  gun- 
shot or  incised  wounds,  rupture  of  the  abdominal  viscera  by  accident, 
intussusception,  rapid  growth  of  malignant  disease  attacking  the 
intestines,  development  of  tubercular  peritonitis  and  other  con- 
ditions may  call  for  abdominal  section  during  pregnancy.  An 
enlarged  dislocated  spleen  has  been  successfully  removed  without 
the  disturbance  of  gestation.  Abdominal  section  during  pregnancy 
may  be  undertaken  with  fair  prospect  of  success,  in  spite  of  the 
existence  of  pregnancy.  The  operator  must  disturb  the  tissues  as 
little  as  possible  to  avoid  the  interruption  of  gestation.  If  the 
fetus  be  viable  and  the  mother's  condition  critical,  it  may  be  justi- 
fiable to  include  in  the  abdominal  section  the  emptying  of  the  uterus 
by  uterine  section.  This  avoids  the  risks  occasioned  by  uterine 
contraction  when  the  uterus  expels  its  contents  prematurely  after 
abdominal  section,  and  enables  the  operator  to  see  accurately  what 
the  intra-abdominal  conditions  will  be  after  the  uterus  is  emptied. 
It  also  gives  the  child  the  best  chance  for  life;  the  removal  of  the 
child  by  uterine  incision  can  be  done  so  quickly  and  with  so  little 
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shock  to  the  mother  that  it  would  not  militate  against  her  in  any 
complicated  case.  The  increased  vascularity  of  the  abdominal 
tissues,  especially  in  the  neighborhood  of  the  uterus,  may  cause 
embarrassing  hemorrhage.  Fluid  may  also  be  found  in  the  abdom- 
inal cavity  as  the  result  of  pressure  by  the  growing  womb. 
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OPERATION  FOR  ECTOPIC  GESTATION 

By  ectopic  gestation  we  now  understand  the  development  of  the 
embryonic  ovum  outside  the  cavity  of  the  womb. 

This  may  occur  in  the  uterine  wall  at  its  cornu,  in  the  Fallopian 
tube,  in  the  ovaiy,  and  in  the  pelvic  or  abdominal  cavity.  The 
extent  to  which  the  development  of  the  embryonic  ovum  will  pro- 
ceed must  depend  upon  the  site  of  its  attempt  to  develop.  Thus, 
in  the  uterine  cornu,  chorionic  tissue  will  make  its  way  through  the 
uterus,  causing  rupture  of  the  uterine  muscle  and  hemorrhage.  In 
the  Fallopian  tulx»,  the  envelope  of  the  embryo  must  rupture  after 
a  few  months'  g(»station.  In  the  ovarj^  its  rupture  must  occur  very 
early,  for  ovarian  pregnancies  have  not  been  found  far  advanced. 
When  the  embryonic  ovum  remains  in  the  abdominal  cavity,  if 
planted  upon  suitable  material,  it  may  grow  very  nearly  to  full 
term. 

A  few  years  ago  there  seemed  no  question  but  that  the  presence 
of  an  ectopic  gestation  demanded  operation  as  soon  as  the  diag- 
nosis was  made.    Those  who  urged  this  view  cited  the  dangers  of 
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hemorrhage  and  shock  as  sufficient  reason  for  iiiiniediatc  o|R'ra- 
tion.  Chaiiipncys'  ol)ser\'ations  upon  hospital  patients  wlio  were 
kept  in  bed  under  observation,  but  without  oiK-ratiou,  sliowed  that 
a  very  considerable  proportion  of  cases  of  ectopic  pcsUition,  nij)- 
tured  and  unniptureil,  recovered  without  interference.  These 
patients  did  not  regain  ttieir  accustoiiii'd  health  as  soon  as  did  those 


FIr.  2;i. — Tuhal  prPKnancy  (istlimid,  unni|]tiir.il:  F,  Umliriftti-il  c\lrcmity; 
V,  uterine  oxlrpmity  of  tuU';  (),  ovary;  I,  tulw  piii,  .■■liowing  j;ruvi(l  Kac  in  i>(limic 
portion.     (L^dinski,  in  American  Journal  of  Olistctrirs.) 

subjected  to  operation,  hut  they  did  not  die  from  hemorrhage  or 
shock.  Robh's  recent  paiXT  Ix-fore  the  American  (lyniTolosical 
Society  Transartion.'J,  \'n\.  32,  lfl(l7,  dc.-^eribes  ex])erii!icnts  upon  ani- 
mals in  which  the  pelvic  bIood-vess<'ls  wen'  sf'ven^!,  with  the  rccover>- 
of  the  animals  from  profuse  hemorrhafje.  The  clinical  experience  of 
obstetricians  embraces  cases  where  it  seems  as  if  inime<liate  opera- 
tion turns  the  ti<le,  through  shock,  against  the  patient.    In  America, 
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Fifj.  24. — Tubal  preRnancy  (infundibular),  unruptured.  Tube  cut  throufjii: 
J'imbriatiHi  I'xtremity;  U,  uterine  extremily;  0,  ovary.  (Ladinski,  in  Anieri< 
Journal  of  Obstetrics.) 


n  American  Journal 


especially,  as  well  as  in  Europe,  the  discussion  has  again  arisen  as 
to  whether  all  cases  of  ectopic  gestation  should  be  subjected  to 
immediate  operation. 
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It  is  recognized  tliat  all  cases  of  ectopic  gestation  ri'cover  more 
completely  and  permanently  if  subjeetcil  at  some  time  to  oiicra- 
tion.  The  majority  of  opinion  in  tlie  American  Gynecological 
Society'  was  as  follows: 

The  judgment  of  the  inilividual  o|)crat()r  must  decide  Ix'twcen 
immediate  and  deferred  operation  in  each  case.  Obviously,  with- 
out ade<iuatt'  aj-sistance  and  appliances  for  asepsis  operation  shoulil 
not  bo  undertaken.  Few  operators,  however,  would  go  to  such  a 
case  without  the  necessary  assistance  and  appliances  for  operation. 


Fig.  2B.— Uterine    east.     (Ladinski,    in 
American  Journal  of  Obstrtrics.) 


As  obstetric  surger\'  advances  we  are  able  more  and  more  to  control 
the  patient's  environment. 

Preparations  should  be  made  for  ojieration  in  all  easef^  of  rup- 
tured ectopic  gestation.  If  the  patient  is  shocke<l,  but  shows  a 
tendency  to  improve,  the  pulse  slowly  regaining  and  the  nervous 
system  acquiring  a  better  tone,  although  prepared  to  o|)erate,  the 
operator  should  wait,  if  possible,  until  the  patient  is  in  fair  condi- 
tion for  operation.  If,  when  preparations  for  operation  have  been 
'  Transactions,  vol.  33,  1!)08. 
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coiiiplctcd ,  she  shows  no  sign  of  iniprovemerit,  but  is  growing  steadily 
worse,  operation  is  the  patient's  only  hope. 


Fig.  2S, ^Simultaneous  tubal  abortitm  anil  rupture:    I',  I'tcrii 
F,  limlniftlcil  f\trcniity;  (),  ovary;  H,  iTi[)turt'  in  tulHMvalli  C.  poasulum  cxjwllod 
from  ostium  abdominalt.     (LadinHki,  in  American  Journal  of  Ubfit«tricr<.) 


FifT-  29.— Threatened  tuhal  abortion  with  slifrlit  blooding  from  fimbriated 
extremity;  U,  Ulj-rine  extremity  of  tulic:  !■',  fimbriated  extremity;  O,  ovary. 
(Ladinski,  in  Amcriean  Journal  of  ObstclricK.) 

Transfer  to  hospital  is  ,=iometinies  dangerous  in  these  cases  because 
moving  tlic  patient  may  loaisen  a  blood-clot  in  the  aUiomen  and  set 
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up  fresh  hemorrhage.    On  the  contrary,  hospital  facilities  are  so 
superior  tliat  if  transportation  caii  be  effected  with  gentleness  and 


Fig.  30. — Complete  tulml  abortion:  V,  Utcrini'  p>^tri'mi(yi  ¥,  fimhriatuii  ex- 
tremity; T,  tube  cut,  sliouing  enKurptl  mueota.  |l.adiii»ki,  in  Auu'ritun  Journal 
of  ObJletrics.) 


Fig.  31. — Incomplete  tubal  abortion  with  fetib;  about  (o  oscnpe  into  peritoneal 
cavity,  also  shoning  thinning  ami  ilLslcntion  of  tube  wsll:  V,  rt<>rine  extremity; 
P,  dist«D<led  tube  wall  cut,  showing  placenta:  F,  fetus  protruding  from  ostium 
abdominale.     (Ijidinski,  in  American  Journal  of  Obstetrics.) 

rapidity,  the  patient's  surround inps  at  home  being  unfavorable, 
it  should  certainly  be  done.    In  no  branch  of  obstetric  surgery  is 
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better  judgment  (Icniandet!,  and  in  no  cases  arc  the  life-saving  effects 
of  operation  so  clearly  demonstrated. 

Operation  in  rupturat  ectopic  gestation  should  be  as  simple 
as  possible:  incision,  the  finding  of  the  point  of  rupture,  securing 
the  ruptured  and  bleeding  viscus,  and  the  rapid  closure  of  the  ab- 
domen are  the  essentials.  While  the  obstetrician's  instinct  would 
lead  him  to  empty  the  abdominal  or  pelvic  cavity  of  blood-clot,  it 


Fig,  32. — Incomplete  tubal  abortion,  with  fetus  in  abdominal  eavity;  U,  Uterine 
extremity  of  tul>c:  V,  ORlium  abtlominalc  patuloua;  P,  placenta.  (Ladinski,  in 
American  Journal  of  ObstetricK.) 

may  be  safer  to  allow  it  to  remain.  Its  presence  favors  infection, 
but  its  complete  removal  would  take  time,  exposing  the  patient  to 
added  shock,  and  would  deprive  her  of  something  which  might  be 
absorbed  to  some  advantage.  In  desperate  eases  the  arm  should 
be  prepared  and  intravenous  saline  transfusion  done  by  an  assist- 
ant while  the  operator  opens  the  abdomen. 

In  unruptured  ectopic  gestation  the  obstetrician  should  avoid 
examination.^  conducted  with  consiilerable  force,  lest  the  envelope 
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of  the  embrv'o  be  ruptured.  Operation  should  be  undertaken  as 
soon  as  the  diagnosis  is  made  if  the  ciicuniMtauces  surrounding  the 
patient  are  favorable. 


Fig.  33. — Tubal  abortion  terminatftiR  in  mole,  still  present  in  tul>e:  U,  Uterine 
esfremitj"  of  tubei  F,  fimbriated  extremity  of  tube;  O,  ovaiy;  U,  mole  in  tube. 
(Ladinsld,  in  American  Journal  of  ObNtctricM.) 


Fig.  34.— Tubal  abortion  termitifttinft  in  mole,  with  mole  diseharged  into  peri- 
toneal cavity:  U,  I'terine  extremity  of  tube;  F,  fimbriateil  extremity  of  tiil>e; 
O.  ovary;  M,  mole  in  peritoneal  cavity.  (Ladinaki,  in  American  Journal  of  Ob- 
Metrics.} 

In  ectopic  gestation  which  has  ruptured  some  time  Ijcforo  the 
patient    comes    under    observation,    conser\'ative    procetiures    will 
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usually  be  most  successful.     If  the  pelvis  contains  a  large  Iiema- 
toccle  it  may  be  opened  through  the  posterior  vaginal  vault,  clot 


Fig.  35. — Ruptured  tul«l  pregnancy  (very  parly  ist.limic) :  V,  X'tcrinc  pxtrcmity 
of  tube;  I,  rupturecj  iKtlimic  iic)r1ion  of  tulie:  I',  fmiliriatpcl  cxtremily  of  lube;  <), 
ovary;  C,  cori>us  hiti'um  ()f  pregnancy  diseliarped  from  ovary.  (Ladinski,  in  Anieri- 
cfin  Journal  o£  Obstetrics.} 

evacuated,  and   the  ravity  drained.     In  alxlominal  pregnancy  the 
fetus   and    tlie   cord  should   Ix;   remove*!,  tlie  conl  ligatcd  close  to 


FiR.  3G. — Rupturod  tubal  pregnaney  (isthmicl:  V,  T'tcrine  extremity  of  tube; 
F,  fimbriated  extremity;  R,  ruptured  istlimic  portion  of  tul)e.  (Ladinski,  in  Ameri- 
can Journal  of  Obstetrics.) 

the  placenta,  the  cavity  occupied  by  the  fetus  tamponed  with  gauze, 
and  the  placenta  allowed  to  come  away  gradually.     Under  only 
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exceptional  cireumstanct-s  can  a  fuU-formfd  placenta  be  removed 
in  ectopic  gestation  without  a  severe  and  dangeroua  hemorrhage. 
In  coniual  pregnancy  the  uterine  coriiu  should  be  excist-d  and  the 
tube  on  that  side  removed.  In  tubal  pregnancy  the  tube  which 
coQtaineil  the  o\-um  f^hould  be  rcmovetl,  and  in  ovarian  pregnancy 
the  ovary  should  bo  taken  away.  In  the  eas<^  of  a  lithopechon, 
patients  sometimes  display  a  curious  reluctance  to  part  with  the 
Hus.  Its  envelope  should  not  be  disturbed  if  the  patient  finally 
consents  to  operation. 


Fig.  37. — Ruptured  tubal  pregnancy  (iufuiulibular)  witli  very  little  liemorrliaKe: 
V,  Uterine  extremity  of  tube:  F,  fimbriated  extremity  of  tul)e;  O,  ovarj';  R,  nipture 
in  infundibular  portion  of  tube.     (Ladinski,  in  American  Journal  of  ObatetricK.) 

In  operating  for  ectopic  gestation,  unruptured  or  ruptured, 
some  time  before  operation,  the  patient  being  in  no  immediate  danger, 
the  opportunity  should  be  utilized  to  examine  the  uterine  ap|H'nd- 
agcs  on  the  side  opposite  to  the  site  of  implantation.  Diseased 
Fallopian  tubes  should  be  removed,  and  thus  the  patient  spared 
possible  danger  of  the  recurrence  of  ectopic  ge.-itation.  In  bicom- 
ate  uterus  ectopic  gestation  may  be  exactly  simulated  by  pregnancy 
in  one  comu.  Should  the  uterus  Ix'  nidimentary,  a  pregnant  cornu 
will  rupture  as  the  fetus  grows,  and  the  patient  be  subj€'cted  to 
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the  dangers  usual  in  ectopic  gestatioa.  The  comu  should  be  treated 
as  the  fetal  sac  and  removed.  The  frequency  of  repeated  ectopic 
gestation  is  estimated  by  Ham  at  1  in  54;  AVertht'im,  7  to  8  re- 
peated cases  in  120;  Kiistner,  5  in  116;  Duhrs^^en,  2  in  37;  Ryser, 
4  in  50;  Reiffersehoid,  2  in  40;  Orthmann,  2  in  45;  Heikel,  4  in  80; 
Hormann,  5  in  125.  Although  these  figures  differ  wi<I(.'ly,  they  are 
the  result  of  considerable  experience,  and  show  that  repeated  ectopic 
gestation  is  not  uncommon. 


Fig.  38. — Tubal  pregnancy  with  very  large  rent  of  tube:  U,  ITterine  eirtremity 

of  tube;  F,  fimbriated  extremity  of  tube;  O,  ovary;  R,  rupture  of  tube  wall;  G,  gL-sta- 
tion  sac  expelled  into  peritotieal  cavity.     (Ladiusld,  in  American  Journal  of  Ob- 

BtetricB.) 

In  cases  where  ectopic  gestation  has  not  proved  immediately 
fatal,  and  suppuration  has  occurred  in  tlie  mass  surrounding  the 
embryo,  operation  should  consist  in  incision  and  drainage.  Noth- 
ing more  shoukl  be  attempted  until  the  cavity  has  grown  as  small 
as  possible  and  nothing  but  a  sinus  remains.  Such  will  usually 
close  spontaneously  with  the  simplest  treatment;  free  motion  on 
the  part  of  the  patient  seems  useful  in  bringing  about  such  a  closure. 
In  dealing  with  obscure  cases  of  irritation  of  the  bladder  and  rectum, 
the  obstetrician  nuist  not  forget  the  possibility  of  ruptured  suppu- 
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rating  ectopic  pregnancy  and    its  discliargc  into  one  of  these  vis- 
cera.    Fetal   tmnes   have  made  their  way  into  the   bladder  and 


Fig.  39. — iDfundibular  tubal  pregnancy  with  rupture  tenninating  in  tubo- 
abdominal,  with  final  rupture  into  peritoneal  cavity  :U,  Uterine  extremity  of  tube; 
F,  fimbriated  extremity  of  lube;  O,  ovary;  P,  placenta  attached  to  inteutines  and 
omentimi.     (Ladinski,  in  American  Journal  of  ObHietrics.) 


Fig.  40. — Torsion  of  tube  with  formation  of  tubal  hematoma  and  hemorrhage 
into  pelvic  cavity  r  U,  Uterine  extremity  of  tube;  F,  fimbriated  extremity  of  tube; 
T,  Iwistg  of  tube;  C,  cyst  in  infundibular  portion  of  tube;  H,  hematoma  of  tube 
showing  section  removed  for  microscopic  examinalion.  (Ludinski,  in  American 
Journal  of  Obstetrics.) 

occasioned  irritation,  and  fetal  debris  ha''  been  discharged  into  the 
rectum.     Dilation  of  the  urethra,  followed  by  the  removal  of  the 
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foreign  bodies,  caused  a  cystitis  to  disappear.  It  is  usually  best 
not  to  attempt  to  open  up  fistulous  tracts  in  these  cases,  as  they 
will  close  spontaneously  if  time  be  given. 

While  we  believe  that  all  cases  of  ruptured  ectopic  gestation 
should  not  be  subjected  to  operation  as  soon  as  they  are  seen,  we 
must  not  forget  that  statistics  abundantly  show  that  a  patient 
having  ectopic  gestation  recovers  more  completely  and  satisfactorily 
under  operation  than  by  any  other  treatment.  Operation,  then, 
remains  the  only  justifiable  treatment  for  ectopic  gestation.  The 
exact  time  and  circumstances  under  which  it  is  to  be  applied  must 
be  left  to  the  judgment  of  the  individual  operator. 
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THE  SURGERY  OF  LABOR 


The  Extraction  of  the  Child  Through  the  Vagina 

Indications. — The  vaginal  extraction  of  the  fetus  is  safely    ]H)k- 
Mble  only  when  the  pelvis  is  of  sufficient  size  to  i)erinit  a  {tivcn  fetus 


ng- 41. — Head  movable  above  the  polvic  brim^tlic  "lloaling  hpail"  (liiimm). 

to  pass  through  its  channel.  The  effort  at  vaginal  extraction  in 
highly  contracted  pelves  is  usually  fatal  and ,  Khntild  death  not  result, 
b  followed  by  high  morbidity.     Before  undertaking  vaginal  extrac- 
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tion  the  obstetrician  must  be  sure  that  the  pelvis  is  sufficiently 
large  to  permit  the  passage  of  the  fetus.  In  the  early  months  of 
pregnancy  this  question  scarcely  arises,  but  after  the  sixth  month 
it  may  be  determined.  Pelvimetry  should  be  practised  in  all  cases 
of  vaginal  delivery,  supplemented  by  palpation  of  the  pelvis.  Unless 
the  conditions  are  favorable  for  such  examination  the  patient  should 
be  anesthetized  before  it  is  undertaken. 


Fig.  42.— Heaii  engaped  in  pelvic  brim  (Humm). 

The  comparative  size  of  mother  and  child  t^liould  be  ascertained 
by  observing  the  presence  or  absence  of  engagement.  This  is  the 
most  valuable  test  which  tlic  obstetrician  has  concerning  the  rela- 
tive size  of  mother  and  child.  Its  recognition,  then,  is  of  primary 
importance  in  deciding  upon  vaginal  delivery. 

To  determine  the  presence  or  absence  of  engagement,  the  bladder 
should  be  com}»!t'tely  emptied  by  catheter;  if  the  lower  bowel  eon- 
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tains  an  accumulation  of  feces,  this  should  bo  removed.  Vnless 
the  patient  is  a  favorable  subject  for  examination,  she  should 
be  auesthetizwi  with  chloroform  or  etliyi  chlorid.  Slie  should  be 
placed  across  a  bed  or  table  and  the  thiglis  flexed  upon  the  abdomen 
and  the  legs  upon  the  thighs;  the  thiglis  should  be  rotated  slightly 
outward.  The  ol)stetrician  may  then  insert  two  fingers  of  one 
hand  within  the  vagina,  passing  them  directly  back  upon  a  line  with 
the  lower  border  of  the  symphysis  pubis.     If  the  head  is  engaged. 


Fig.  43.— Head  in  peh-ic  oflvily  (Humm). 

's  fingers  will  come  against  the  head,  which  may  or  may  not  be 

still    within  the  cervix.    The  u|)per  portion  of  the  vertex  will  be 

^^    in  occipital  pn'si-ntation.     If  the  head  is  en{;age^l,  some  portion 

''^^e  sagittal   suture  will   be   rccogniz«xl,  the  smaller  fontanel  usu- 

*  ^    found,  and  if  flexion  is  not  complete,  the   larger  fontanel  may 

"^'^    be  reached.     To  determine  whether  the  head  is  engaged  only 

»n  the  upper  pelvis,  or  whethir  it  has  entered  the  [lelvic  cavity  with 

*^y  portion  of  its  circumference,  the  fingers  should  seek  the  spines 
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of  tilt'  ischia.  ^\'hen  the  lioati  has  destendoti  to  a  line  drattii  between 
these  spines,  it  has  entered  well  into  tlie  pelvic  cavity.  Its  suc- 
cessful passage  through  the  pelvic  cavity  is,  in  the  majority  of  eases, 
possible.  If  the  head  ha-s  not  reachetl  this  jioint,  the  obstetrician 
must  then  determine  whether  or  not  he  is  dealing  with  a  true  eiigage- 


Ffp.  44, — Anlprior  parietal  presentation  (Kerr), 

uiniit  and  deseent  of  the  head,  or  whether,  in  occipital  presentation, 
labor  has  resulted  in  a  presentatinn  nf  a  parietal  bone.  When  this 
occurs,  the  head  rotates  upon  its  anteroposterior  diameter,  and  a 
parietal  bono  passing  downward  and  forward  occupies  the  greater 
portion  of  the  sjiaee  at  the  pelvic  brim.     If  expulsive  action  is 
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vigorous:  ami  there  be  lUsproportion,  the  head  may  become  fixed 
in  this  po^iition  aiid  impaction  result.  This  comlition  is  sometimes 
nil-iteken  for  engagement,  and  the  application  of  the  forefi>s  is 
nitule  with  disastrouK  consetiuonccs.  Hucccs'^ful  engagement  in  ver- 
tex prest'ntatioii  reijuires  descent  of  the  vertex  with  the  smaller 


Fig.  45. — Posterior  pariotal  jir^wntati'in  (Krrri. 
fontanel,    and    the   engagement  of    the   head    with    the    biparictal 
diameter  in  one  of  the  obli(iue  diameters  of  the  pelvic  brim. 

Bi-ow  presentation  may  also  lie  mistaken  for  avorable  engage- 
ment (Fig.  48)  the  deflcent  o  the  forehead  lieing  mistaken  for  one 
of  the  parietal  bonefi,  or  for  the  vertex  in  face  presentation  (Fig.  49). 
The  dLstance  of  the  chin  from  the  pelvic  floor  and  the  degree  to 
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which  the  face  can  be  palpated  will  detonniiie  the  degree  of  engage- 
ment   present.      In   oecipitoposterior   cases   engagement    is   deter- 


Fig.  46. — The  engaige<l  heati  and  amniotic  liquid  in  normal  pelvis  (Bumm). 

mined   by  tlie  distance  of  the  posterior  fontanel  from  the  pelvic 
floor  and  the  i>osition  of  the  sagittal  suture.     In  breech  cases  engage- 


Fig.  47. — Tlie  uncngagpd  heml  and  amniotic  liquid  in  contracted  ]K-Wh  (Bumm). 
ment  is  not  complete  until  the  obstetrician  can  reach  with  his  fingers 
one  of  the  child's  grnins. 


THE   EXTRACTION"  OP  THE  CHILD  THROUGH  THE   VAGINA 


Fig.  -18, — Lalmr  in  brow  prcscni 


Fig.  49.^Faw  presentation — posterior  rotation  of  tlip  diin  'lUinim). 

The  importance  of  the  rreognition  of  enf!;!is<'""'iit  with  liogin- 
ning  or  partial  descent  can  scarcely  he  overestimated  in  caws 
TOquiring  artificial  vaginal  delivery.    Error  in  this  nnist  result  in 
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the  death  of  the  child,  and  in  the  serious  laceration,  and  even  death, 
of  the  mother, 

^\'hile  engagement  and  descent  may  not  be  prej^ent  at  the  time 
of  examination,  they  may  still  occur  where  disproportion  is  absent  if 
the  patient  receives  projier  treatment,  and  vaginal  delivery  may  still 
become  possible.  In  })rolonged  labor,  if  the  patient's  bladder  be  fre- 
quently emptied,  if  the  rectum  be  empty,  if  she  be  turned  uijon  the 


Fig.  50. — Miillcr's  mctlioilof  endeavoring  to  fit  the  head  into  the  pelvis  in  contracted 
pelvis  (l)umm). 

side  toward  which  the  child's  back  is  directed,  if  she  be  given  liquid 
food  sufficiently  often  and  tonic  doses  of  strj'chnin  and  brandy, 
engagement  and  descent  may  occur  and  vaginal  delivery  become 
possible.  Where  the  patient  is  highly  nervons  and  suffering,  a  few 
hours  sleep  under  a  fnll  dose  of  morphin  will  often  be  followefl  by 
renewed  uterine  contractions,  and  engagement  and  descent.  When 
pelvimetry  shows  that  the  pelvis  is  so  small  that  engagement  and 
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descent  cannot  be  expected,  it  is,  of  course,  useless  to  wait  for  these 
phenomena;  but  in  cases  of  slight  disproportion,  where  the  jmtient 
has  not  received  adc<]iiato  care  during  the  early  part  of  labor,  and 
if  she  is  in  fair  condition,  it  may  be  i>ossible  to  p(Tforni  vaginal 
delivery  after  securing  engagement  and  descent  by  the  metliods 
defcrilxxi. 

In   diagnosticating  failure  of  engagement  and  descent  through 
simple   inertia,    the   operator   must   not   negitct   the   pof*;ibility   of 


Fig.  51. — Flat  pelvis.     Ineffectual  att^-mpts  at   forceps  liclivcry.     Porro  operation 

(Author's  case). 

rupture  of  the  uterus,  When  this  accident  occurs,  lal)or  ceases 
siid<lenly  with  sharp  pain,  the  uterus  becomes  verj'  |>ainful  and 
tender  upon  pressure,  fetal  heart  sounds  cease,  the  patient  is  shoclied, 
the  pulse  steadily  rising.  In  simple  inertia  fetal  heart  sounds 
remain  good,  the  patient  is  not  shocked,  labor  <loes  not  cease  sufl- 
denly,  the  uterus  is  not  tender,  but  sometimes  partially  rolaxe<I; 
the  patient  may  be  fretful  and  irritable,  but  does  not  sliow  signs 
of  a  dangerous  complication. 
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The  CoDditioo  of  the  Lower  Birth-canal  as  Indicating  the  Pos- 
sibility of  Vaginal  Delivery.— One  cannot  determine  the  possibility 
and  probable  result  of  vaginal  delivery  without  studying  the  size, 
development,  ami  condition  of  the  lower  birth-eaiial.  The  head 
may  engage  and  descend,  but  such  difficulty  may  occur  in  its  extrac- 
tion from  abnormality  in  the  lower  birth-canal  that  fetal  death 
and  injury  to  the  mother  may  result.    Williams,'  in  1200  pelves, 


Fin-  52. — Justominor  pelvis.    Porro  operation,  after  attempta  at  delivery  by  for- 
ceps (Author's  case). 

found  10.17  per  cent,  funnel  pelves  contraeteil  at  the  outlet.  In 
those  eases  the  transverse  diameter  at  the  outlet  was  reduced  to  8 
cm,,  and  the  tlistance  between  the  lower  margin  of  the  symphysis 
and  the  tip  of  the  sacrum  was  Iops  than  9  cm.  Many  of  these  cases 
were  accompanied  by  sacrolumbar  a.csimilation  or  the  joining  of 
the  last  lumbar  vertebra  with  the  sacrum.    This  deformity  is  much 

'  Surgery,  Gynecology,  and  Obstetrics,  June,  1909. 
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more  eommon  in  negro  than  in  wliite  women.  In  many  cases  a 
double  s&CT&l  promontory  was  |)resent.  In  attempting;  to  tlrter- 
niine  the  pos.sibility  of  spontaneous  lalK)r  it  has  been  obMi'r\T(l  that 
when  the  transverse  diameter  of  the  pelvic  outh't  nieafun's  8  cm., 
spontaneous  lalx>r  cannot  be  expected  unless  the  distance  from  the 
inferior  bonier  of  the  pubes  to  the  tip  of  the  sacnim  is  greater  than 
it-*  average  normal  length,  7.5  cm.    If  this  compensation  is  not 


Fig.  53. — Irregularly  contmcted  pelvis.      Snrocssful  ddivpry  by  cpliohyHterotomy 
(.\uthor'H  case). 

established,  spontaneous  birth  is  unlikely   and  delivery  by  forceps 
may  be  tlifficult  and  attende<l  with  dangerous  birth  pressure. 

Although  the  existence  of  deformity  in  the  pelvic  outlet  has 
long  been  recognized,  its  practical  imjiortance  has  not  received 
due  consideration.  The  maternal  morbiflity  in  these  cases  is  high 
from  extensive  lacerations,  which  may  be  so  severe  as  to  induce 
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a  fatal  termination.  The  maternal  mortality  is  variously  csti- 
niatfd,  but  is  at  least  conwiderable,  Walther  concluding  that  13.6 
per  cent,  of  the  mothers  die  and  25.7  per  cent,  of  the  children. 
In  AA'illiams'  122  cases  with  outlet  contraction,  103  were  delivered 
at  or  near  full  term  without  a  maternal  death,  and  with  the  loss  of 
7  children.  In  these  ca.«es  the  deformity  was  recognized  early 
and  appropriate  treatment  a|)|)lie<I  as  soon  as  needed.    Thus,  pubiot- 


Fig.  .^4. — Rachitic  |>elvl8.    Celiohy^terotomy  (Aulhor's  case). 
oniy  was  done  three  times  in  the  series,  forceps  applied  teii  times, 
and  craniotomy  performed  once. 

It  iw  evident  that  in  these  cases  we  lack  the  clinical  test  affonle<l 
early  in  lalx>r  by  the  engagement  and  partial  descent  of  the  head 
into  the  pelvic  brim.  Should  the  head  become  impacted  low  in 
the  pelvis,  delivery  by  alxlominal  section  niieht  be  difficult  or  im- 
possible without  fatal  injurj-  to  the  fetal  skull  in  removing  it  from 
the  pelvic  cavity.  In  view  of  the  dangers  occasione<l  by  contraction 
at  the  pelvic  outlet,  its  measurement  shoukl  he  a  part  of  pelvimetry 
applied   to  all  patients.    Should  the   transverse  diameter  of  the 
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outlet  be  considerably  less  than  8.5  cm.,  without  compensating 
increase  in  the  anteroposterior  diameter  above  7.5  cm.,  elective 
C(*t^rean  section  should  be  chosen.  If,  however,  the  transverse 
diameter  be  8.5  cm.  and  the  anteroposterior  diameter  7.5  cm.  or 
above,  the  descent  of  the  child  into  the  pelvis  may  be  encourage  1, 
and  when  the  head  reaches  the  pelvic  floor,  rotates,  and  appears 
at  the  vulva,  should  delay  occur,  a  cautious  api)lication  of  the  for- 
ceps may  be  made.  If  delivery  Is  not  then  effecttxl,  pubiotomy 
should  be  performed.  If  this  is  impossible,  craniotomy  is  indicated 
in  the  interests  of  the  mother. 

Deficient  development  in  the  vagina  and  pelvic  floor,  malforma- 
tion and  cicatricial  contraction,  and  previous  laceration  or  injur}' 
may  make  vaginal  delivery  dangerous  to  mother  and  child.  If 
the  conditions  are  not  extreme,  and  the  other  factors  in  lalx>r  are 
normall}^  present,  the  presenting  part  may  Ik^  allowcnl  to  come  ui)on 
the  pelvic  floor,  and  incision  made,  if  necessar}',  to  jxTmit  its  deliv- 
ery. If  the  contraction  of  the  soft  i)aii:s  is  extreme,  elective  Cesarean 
section  will  be  safest  for  mother  and  child. 
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MANUAL  EXTRACTION  OF  THE  FETUS  THROUGH  THE  VAGINA 
Manual  Extraction  of  the  Head. — One  of  the  earliest  attempts 
at  obstetric  operations  was  the  effort  to  extract  the  head  with  the 
hands  from  the  vagina.  It  is  probable  that  the  shape  of  the  hand, 
with  its  partially  flexed  fingers,  suggested  the  shape  of  a  forceps 
blade.  When  the  head  is  upon  the  pelvic  floor  and  delay  occurs, 
it  may  be  necessary  for  the  operator  to  secure  its  expulsion  by 
making  traction  upon  the  head  with  the  hand;  often  the  pelvic  floor 
and  perineum  can  be  brought  backward  over  the  mouth  and  chin, 
and  thus,  by  movement  of  extension,  one  extremity  of  the  occipito- 
mental diameter  of  the  head  can  be  delivered.    The  occipital  end 
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of  this  iliametcr  is  usually  bom  without  difficulty.    If  it  is  neces- 
san-  to  make  traction  upon  the  head  with  the  hands,  the  fingers 


Fig.  5.1. — The  prevention  of  perineal  laceration.     Tlie  accoucher  is  controlling  tlie 
passage  of  the  head  through  the  vulvar  orifice  (Kerr). 

of  one  hand  may  be  placed  over  the  occiput,  the  fingers  of  the  other 
beneath  the  chin,  and  gentle  tmetion  may  be  made,  while  the  head 


Fip.  3B. — The  prevent  ion  of  fiprineal  laeeralion.     The  aewiueher,  while 
in;;  the  head  in  a  condition  of  flexion,  is  now  allowing  it  to  esca|X)  from  the  vulvar 
orifice  during  the  intervals  between  the  pains  (Kerr). 

is  in  midposition,  neither  flfxed  nor  extended.    In  delivering  the 
head  manually  care  niu.st  be  taken  not  to  turn  the  head  through 
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too  great  an  extent.    Boyoml  ninety  tlcgrees,  or  the  quadrant  of  a 
circle,  the  turning  of  the  head  is  dangerouK  to  the  fetus. 

In  difficult  deUveries  witli  face  presentation,  where  the  head  is 
low  down  and  tlie  circuuistanres  are  unfavorable  for  the  use  of 
the  forceps,  the  obstetrician  may  succeed  by  getting  his  finger  in 
the  child's  mouth,  and  rotating  and  delivering  the  chin,  and  thus 
securing  subsequent  expulsion  of  the  hear!.  To  avoid  severe  injur}' 
to  the  child  the  fingers  in  the  mouth  should  not  exert  strong  or 


Vig.  S 7.— Spontaneous  birth,  face  preseDtation  (Bumm). 

sudden  pressure,  as  it  is  possible  to  separate  the  lower  jaw  at  its 
symphysis  by  so  doing. 

Manual  Extraction  of  the  Shoulders. — After  the  birth  of  the 
head,  delay  of  varying  length  in  the  expulsion  of  the  shoulders  is 
not  uncommon.  This  is  rarely  dangerous,  but  circumstances  may 
arise  which  make  it  (h'sirable  to  deliver  the  mother  as  soon  as  pos- 
sible. 

To  rotate  the  shoulders  (juickly  the  patient  should   be  placed 
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Upon  the  etige  of  a  beil  or  table,  so  that  the  operator  can  ileprcss 
his  elbow  and  introduce  his  lingers  as  high  as  possible.  IF  slio  is 
restless  and  struggles,  she  should  be  at  least  partially  anesthetized. 
The  effort  should  first  be  nia<le  to  reach  the  lower  (ihouldor  by  pass- 
ing the  fingers  of  the  hand  corresponding  to  that  side  of  the  motlii'r's 
body  to  which  the  back  is  directed   along  the  pelvic  floor  and  up 


Fig.  r>S. — Deiivprins  tlip  [vislprior  slioulilcr  (liumml. 

into  the  pelvis  as  high  a-s  possible,  at  the  side  of  the  promontory 
of  the  sacrum.  If  the  fingers  lie  tlien  bent  forward  toward  the 
pubes,  one  or  two  can  usually  Ix-  introduced  into  the  axilla,  when 
traction  downward  will  deliver  the  posterior  shoulder.  A  similar 
maneuver  upon  tlie  opposite  side  will  usually  be  successful. 

Where  the  shoulders  cannot  Ik"  rotated  from  below,  vcrj'  gentle 
traction  may  be  ina<Ic  upon  the  head,  gras|)ing  the  occiput  and  chin 
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and  avoiding  flexing  or  extending  the  head.  Such  tiaction  should 
be  downward  and  backward  in  tlie  axis  of  the  pelvic  brim.  This 
may  be  reinforced  to  advantage  bj'  causing  the  uterus  to  contract 
through  massage,  and  by  pressing  downwanl  and  backward  behiml 
the  symphysis  pubis,  tlie  urinary  bladder  being  first  emptied  by 
catiieter. 


FiR.  59. — Delivering   the  posterior  shoultter  in   vertex   presenlation,  the   mother 
lying  upon  her  back  (N'agel). 

In  extreme  ca.«es,  where  fetal  death  has  occurred  when  the 
shoulders  arc  impacted,  cleitiotomy  may  be  necessary.  This  con- 
sists in  severing  the  clavicle,  one  or  both,  with  blunt-pointed  scis- 
sors. The  effect  of  this  is  to  cause  the  shoulder  to  colla|ise  and 
reduce  the  bisacromial  diameter,  very  greatly  lessening  the  size  of 
the  fetal  trunk  and  permitting  its  descent  and  extraction.  In  the 
dead  fetus  the  insertion  of  Brown's  decapitation  hook  into  the 
axilla  will  greatly  facilitate  the  delivery  of  the  child. 
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The  Delivery  of  the  Presenting  Arm. — When  an  arm  i)rolapscs 
the  first  impulse  of  a  midwife  or  friend  of  the  patient  is  to  pull 
upon  the  arm  in  the  effort  to  extract  the  child.    Tliis  will  cause 


Fig.  (iO.— Impaction  of  anterior  shoulcier  teliind  t!ip  p«l>os  (Bumm). 

fracture  of  the  humerus  or  clavicle,  and  if  the  effort  exeit^'s  uterine 
contractions  the  shoulder  will  be  wedged  firmly  into  the  peh'ic 
brim.  If  the  shoulder  has  descended  sufficiently  far  and  alloweti 
the  arm  to  prolapse,  version  or  enibrj-otomy  is  necessary.    Only  in 
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the  case  of  an  abnormally  small  fetus,  or  of  a  <iead  and  macerated 
fetus,  could  traction  upon  the  arm  secure  deliveiy, 


Fifi.  61. — Spontaneous  birth:  the  head  hnvinn  been  expelled,  the  upper  shoulder  is 
brought  beneath  Ihe  pubis  (XttKol). 

The  Manual  Delivery  of  the  Child  Presenting  by  th«  Lower  Ex- 
tremities and  Breech  (Breech  Extraction). — In  breech  extraction, 
where  delay  occurs  in  delivery,  the  obstetrician  will  naturally  attempt 
to  bring  down  the  hips  by  traction  with  the  fingers.     Although 
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the  breech  may  be  apparently  inaccessible,  he  must  not  despair  until 
a  thorough  effort  has  been  made,  under  ether,  to  introduce  the 
fingers  into  the  child's  groin.  By  cthrrization  uterine  contrac- 
tions are  often  excited,  and  thin,  with  the  relaxation  of  the  pelvic 
floor  which  accompanies  etherization,  will  often  bring  the  hips  down 
so  that  the  groins  will  be  accessible,  When  the  patient  is  anesthet- 
ized, with  her  hips  ujjon  the  edge  of  a  high  bed  or  table,  the  opera- 


Fig,  62.— Child  in  breech  presentation  with  tlie  loivpr  exi  rem  (tics  txtcnded. 

tor  should  pass  two  fingers  along  the  posterior  wall  of  the  vafiina 
upward  into  the  pelvis,  along  the  side  of  the  promontory  of  tlie 
sacrum,  and  endeavor  to  hook  the  fingers  into  the  groin  of  the  fetus. 
Operators  sometimes  prefer  to  pass  the  fingers  up  the  side  of  the 
pelvis  and  introduce  them  above  the  femur,  carrying  them  toward 
the  trunk  of  the  chikl's  body  into  the  groin.  Care  must  be  taken 
that  the  fingers  get  completely  to  the  groin,  and  that  pressure  is 
not  made  upon  the  middle  of  the  femur.    Should  such  occur,  frac- 
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ture  of  the  femur  may  be  the  result.  Traction  by  the  fingers  in  the 
groin  may  be  supplemented  by  uterine  contractions  excited  through 
massage  and  by  suprapubic  pressure  downward  and  backward, 
when  the  posterior  hip  is  thus  delivered;  the  anterior  will  ujiually 
follow  without  much  difficulty  by  the  same  procedure. 


Fig.  63. — Breech  prosientation:  grasping  ftnd  bringing  down  the  Vireech  of  tlie 
child,  the  lower  limbH  extended  and  tlie  back  posterior;  first  jioEition  (I'arebeuf 
and  Vamicr). 

Should  the  fingers  fail  to  reach  the  child's  groin  after  a  patient 
and  thorough  efTort,  and  delivery  be  imperative,  the  breech  may 
be  brought  down  by  the  blunt  hook.  This  should  be  passeil  along 
the  posterior  portion  of  the  pelvic  cavity,  along  the  abdomen  of 
the  child,  and  the  point  slipped  over  the  brim  of  the  pelvis  into  the 
child's  groin.  The  delay  in  these  eases  usually  makes  the  child's 
life  a  doubtful  one,  and  in  the  interests  of  the  mother  delivery  should 
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be  cfft'ctol,  even  with  some  injury  to  tlie  child.  In  deaci  and  macer- 
ated children  the  point  of  the  blunt  hook  may  be  earricti  into  the 
abdominal  wall,  or  over  the  l>rini  of  the  iH-lvis  into  the  niuseles  aljout 
the  ilium.    If  the  child  is  in  fair  condition,  care  must  be  taken  to 


Fig.  64. — Breecli  presentation:  first  position;  extmction  of  the  breech  by  traction 
upon  the  groina  (Nagel). 

introduce  the  hook  into  the  groin  only,  or  upon  the  crept  of  the 
ilium,  making  as  gentle  traction  as  possible.  Traction  should  then 
be  made  downward  and  backward  until  the  hii).s  descend  to  the 
pelvic  floor,  when  the  po-sterior  hip  should  be  delivered  first  by  trac- 
tion upward  and  forward. 
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Fig,  65. — Bringing  (faun  the  Iwdy  of  tlie  cliild.     Rrcocli  presentation :  second  posi 
tiou  (l''aral)eiif  and  Vamier). 


Fig.  66.— Bringing  down  the  body  of  tlie  cliiid  by  traction  upon  the  groin;  breech 
presentation  (Faral)euf  and  Vamier). 
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Fig.  67. — Traction  hi  both  jtroins  (Faralx-uf  and  Vamier). 


Fift.  68. — Breech  presentation.     Delivery  of  the  child  by  traction  in  the  groins 
{Faral)euf  and  Vamier). 

The  application  of  the  forct'ii.'i  to  the  undescended  breech  is 
described  umler  the  hca<i  of  Forceps  Delivery,  p.  163. 

In  cases  where  one  leg  prolapses  and  delay  occurs  in  the  descent 
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of  the  breceh,  an  offort  should  be  make  to  hook  the  fingers  into  the 
groin  on  the  side  of  the  retained  log,  and  this,  combined  with  trac- 
tion upon  the  prolapsed  limb,  shoukl  bring  down  the  breech.  Should 
the  groin  be  inaccessible,  the  body  can  be  brought  down  by  gentle 
traction  upon  the  prolapsed  thigh,  supplcmenteil  by  uterine  contrac- 


Fig.  69.— Breech  presentation,  with  the  loner  limbB.  one  flexed  and  one  ex- 
tended. Delivering  the  posterior  hip  by  traction  upon  the  crest  of  the  tetnl  ilium 
(Nt^el) . 

tions  and  suprapubic  pressure.  As  soon  as  the  groin  is  accessible, 
the  breech  and  limbs  should  be  delivered.  In  severe  cases  of  fetal 
impaction,  where  the  child  is  dead,  the  blunt  hook  may  be  used, 
together  with  traction  upon  the  prolapsed  extremity. 

The  Delivery  of  the  Trunk  and  Upper  ETtremities. — During  the 
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Fig.  70. — Delivery  in  breech  prow ntal  ion:  bringins  ciown  the  child  by  ti 
tlie  thiglis  (Karabeuf  and  VarnJerJ. 


Fig.  71. — Bieech  presentation:  bringing  down  the  arm  (Farabcuf  and  Vamicr). 

delivery  of   the  lower  extremities   and  breech  the  operator  should 
take  the  opportunity  to  secure  anterior  rotation  of  the  child's  back. 
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Under  anesthesia  this  can  be  accomplished  and  is  of  great  value  in 
securing  a  favorable  delivery  of  the  after-coming  head.  When  the 
operator  can  grasp  the  lower  linil)s,  tlie  patient  being  anesthetized, 
he  can  rotate  the  back  of  the  child  anteriorly  by  gradual  manipu- 
lation. The  back  neeil  not  jjoint  directly  to  the  pubos,  but  obliquely 
forward  and  slightly  outward. 


Fig.  72. — Breech  cxirnclion.     Rotatinn   the  breech  to  bring   the  back  anterioriy 
by  traction  u|>on  the  thigh  and  leg. 

In  delivering  the  tnink  and  upper  extremities,  as  well  as  the 
lower  extremities,  the  parts  of  the  child  external  to  the  mother 
should  be  wrapped  in  a  warm  sterile  towel.  This  has  a  two-fold 
advantage — avoiding  intra-iiterine  respiratory  effort  and  giving  the 
operator  a  much  better  grasp  upon  the  fetus. 

In  order  to  successfully  deliver  the  body,  upper  extremities,  and 
head  the  patient  must  be  on  her  back  completely  upon  the  edge  of  a 
high  bed  or  suitable  table.    The  thighs  should,  if  possible,  be  held 
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by  assistants,  as  it  niay  be  necessarj-  to  change  the  iKJsition  of  the 
thighs  when  the  head  reaches  the  pelvic  floor.  The  patient  siiould 
be  under  ether,  administerwi  by  a  competent  olistetrician,  as  aid  will 
be  ne<Hled  in  manipulating  the  uterus  ami  in  making  downwan!  and 
backwani  prcs-Mire  during  the  delivery  of  the  hea<I.  The  operator 
should  have  at  hand  the  oljstetric  forcei)s  with  axis  traction,  gauze 


Fig,  73.— Breech  extraction.     Rotatinn  the  back  anteriorly  by  traction  upon  the 
thighs. 

for  intra-uterine  packing,  catheters  for  draining  the  bladilcr,  materials 
for  closing  lacerations,  and  appropriate  stimulants.  The  fetal  body 
should  be  brought  as  far  down  as  possil)le  without  traction  by  uter- 
ine contractions  excited  by  massape  and  by  pressure.  TIk?  fetal  boily 
should  be  allowed  to  hang,  moving  freely,  so  that  its  weight  may 
as.sist  in  descent.  .  When  the  child  is  born  up  to  the  shoulders,  if 
the  back  be  directed  toward  the  mother's  left  thigh,  the  operator 
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sliould  grasp  the  lower  extremities  of  the  child,  wrapped  in  a  warm 
towel,  in  his  left  hand,  and  the  fingers  of  tlie  right  hand  should  be 
placed  upon  the  shoulders  of  the  child.  The  child's  body  should 
be  draivn  strongly  but  gently  downward  and  backward,  rotating  the 
body  obliquely  in  tlic  pelvic  brim.  It  should  then  be  raised  strongly 
upward  and  obliquely  outward,  when  the  posterior  shoulder  will 


Fij;.  74. — BrinfnnB  down  the  arm  extended  over  the  face  (Farabeuf  and  Vamier). 

frequently  descend  upon  the  pelvic  floor.  If  it  does  not  do  so,  the 
obstetrician  should  pass  his  right  hanfl  over  the  child's  back  and 
right  shoulder,  bringing  the  fingers  down  upon  the  anterior  surface 
of  the  right  humerus  to  the  elbow.  Gentle  pressure  should  then 
be  made  in  the  bend  of  the  elbow,  and  the  elbow  carried  gently 
across  the  anterior  surface  of  the  child's  body.  AVith  this  motion  the 
child's  arm  may  be  brought  doftn  and  delivered  at  the  vulva.    Care 
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should  be  taken  not  to  make  pressure  upon  tlie  shaft  of  the  humerus, 
as  fracture  will  almost  certainly  result. 

When  the  lower  shoukler  has  been  delivercil,  the  lower  extrem- 
ities of  the  child,  wrapped  in  a  warm  sterile  towel,  should  be  firmly 


Fig.  75. — Breech  prtsentfttion:    second  position;   the  nrms  extended  above  the 
head;  bringing  down  the  anus  (N.igH). 

gra.sped  and  the  body  carried  ol)lif|uely  upward  and  outward  to  tlie 
opposite  side.  If  the  fingers  be  then  passed  over  the  back  and 
along  the  humerus  to  the  elbow,  and  gentle  pressure  made  in  the 
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bund  of  the  elbow,  the  arm  can  be  swept  across  tlie  child's  chest 
and  delivered.  These  manipulations,  to  be  successful,  require 
strength  and  patience,  and  familiarity  with  the  mechanism  of  labor 
and  the  contour  of  the  pelvic  cavity.  Anesthesia  is  absolutely 
requisite  for  such  successful  manipulation. 


Fi)£.  7B. — BnH^h  prcspntationi  second  position;  the  posterior  arm  delivered; 
rotatinji  the  child's  body  in  tliF  direction  of  the  nrrow  to  bring  tlie  other  arm  into 
the  holion-  of  the  sucrum  for  delivery  (Niigcl). 

In  difficult  capes  with  fetal  impaction  the  effort  to  reach  the 
extended  arm  with  the  fingers  may  fail.  In  such  cases  the  integ- 
rity of  the  arm  an«l  shoulder  must  be  sacrificed  in  the  interests  of 
the  mother,  Th((  arm  may  be  brought  down  with  a  blunt  hook  or, 
if  the  fetus  be  dea^l,  the  decapitation  hook  fixed  above  the  clavicle 
and  traction  made   upon   the  clavicle,  fracturing  it,  or  the  hook 
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may  become  burifd  in  the  tissues,  and  shoulder  and  arm  may  thug 
be  brought  down.  In  transverse  position  with  impacteil  shoulder, 
with  wedge  formation  of  the  fetus,  it  is  often  necessary  to  ampu- 
tate tlie  upper  extremity  and  perform  cleidotomy  to  decompose 
the  wedge.  The  fetal  shoulders  and  head  are  then  sho\-ed  upward 
and  tile  lower  limbs  brought  down  and  delivery  terminated. 

The   Delivery  of   the  After-coming   Head. — The    success  of   this 
maneuver  depends  upon  the  absence  of  great  dis))roportion  between 


Rg.  77. — Breech  extraction.    Raising  the  body  of  the  fetus  wrapped  in  a  towel, 
while  the  operator,  with  tiie  other  hand,  makpK  prt'sf^ure  bclilnd  the  pubis. 

mother  and  child,  the  posture  of  the  patient,  intelligent  aw^istance 
and  anesthesia,  and  prompt  manipulation  on  the  part  of  the  opera- 
tor without  undue  haste.  The  patient  should  be  upon  her  back  at 
the  edge  of  a  high  bed  or  table,  her  thighs  flexed  by  assistants  and 
rotated  outward.  As  the  body  of  the  child  empires  it  should  be 
wrapped  in  a  warm  sterile  towel  and  the  thighs  graspe<l  by  the 
hand  of  the  operator.    As  the  head  enters  the  pelvic  brim,  the 


at  ^&.ui.f  y-../ 
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operator  should  lay  his  free  hand  across  the  body  of  the  mother, 
just  above  the  symphysis  pubis.  Tlie  child's  body  should  then 
be  raised  and  brought  upward  and  backward  over  the  abdomen 
of  the  mother;  simultaneously  pressure  should  be  made  downward 
and  backward  behind  the  pubes.  In  the  majority  of  cases  this 
manipulation  will  cause  the  prompt  birth  of  the  head. 


Fig.  78.— BreeHi  exlradion:  making  traction  upon  tlie  breech. 

To  be  successful,  the  patient  must  not  resist,  struggle,  or  draw 
backwan.1.  It  is  rarely  possible  to  control  a  patient  without  anes- 
thesia, and,  hence,  ether  should  be  given  in  these  cases.  Anesthesia 
should  not  be  very  deep,  but  sufficiently  so  to  make  the  patient 
perfectly  manageable.  Although  the  operator  is  tempted  to  act  as 
rapidly  as  posi^ible,  ho  should  remember  that  observation  has  shown 
that  from  three  to  five  minutes  may  be  spent  in  the  extraction  of 
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the  after-coming  head  without  injury  to  mother  or  chikl.  The  raj)id 
delivery  of  the  after-coming  head  may  cause  severe  lacerations,  and 
also  imperil  the  child's  life.  The  operator  then  should  move  promptly, 
but  without  undue  haste. 

Should  this  manipulation  fail,  the  child  should  be  placed  astride 
the  arm  of  the  operator,  and  the  long  finger  of  the  operator's  hand, 
thumb  upward,  should  be  inserted  in  the  child's  mouth;  some  prefer 


Fir.  79-— Brewh  extraction.     Tlie  child  astride  t)ie  left  nr 

m  of  llic  operal( 

the  right  haDil  being  placed  ujion  tlie  shoulilcrsi,  uliilo  an  a^ci.-il 

ant  nuikos  pr,..M, 

above  tlie  pubes. 

to  insert  two  fingers.  The  remaining  fingers  of  this  hand  should  be 
bent  over  the  child's  shoulders  to  give  a  firmer  jirasji  upon  the  Ixidy. 
^\'ith  these  fingers  the  child'.s  h('a<l  is  brought  downward  and  Imck- 
ward,  flexion  being  maintaino<l  by  the  fingers  in  the  mouth.  The 
other  hand  of  the  operator  should  be  placed  behind  the  pulM>s,  pres- 
sure being  made  downward  and  backwani  in  the  axis  of  the  pelvis. 
By  raising  the  child's  body  with  the  arm  which  supports  it,  and  by 


OPEKATIVE  OBSTETRICS 


the  downwanl  and  backward  pressure  of  the  external  hand,  the 
child's  head  is  brought  over  the  pelvic  floor.    To  be  successful  this 


FiR.  80. — The  delivery  of  (he  after-coming  head  with  the  occiput  posterior.  Fragile 

method  (Kerr). 

manipulation  requires  absolute  control  of  the  patient,  moderate 
surgical  anesthesia,  the  patient  in  favorable  position,  the  urinary 
bladder  being  completely  emptied  by  catheter,  and  familiarity  with 
the  anatomy  of  the  pelvic  cavity  and  with  manipulation  of  the  fetal 
hcafl.    After  the  head  passes  through  the  pelvic  brim  and  comes 
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Upon  the  pelvic  floor,  the  thighs  of  the  patient  may  be  allowed  to 
descend,  although  they  should  he  carried  asunder.  This  maneuver 
facilitates  the  extraction  of  the  head. 


Fig.  81. — The  Qpemtor  delivering  the  after-coming  head  by  traction  in  the  mouth 
and  suprapubic  pressure  combined  (Nagel). 

Should  the  delivery  of  the  head  fail  by  manual  efforts,  the 
use  of  the  forceps  is  indicatetl.  The  in.«trument  should  be  placed 
upon  the  sides  of  the  child's  head,  a  firm  but  gentle  grasp  ob- 
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Fig.  82. — Breech  preset!  fat  ion;  deliveriuK  Iho  aflercoming  head.  The  riKht 
hand  of  'he  operiitor  is  plareti  over  (ho  child's  shoulders;  the  long  fin^r  of  the 
left  htmd,  palm  uppermost,  is  plaeed  in  the  child's  mouth.  The  child  is  astride 
the  operator's  left  arm,  and  pressure  is  made  hy  an  assistant  upon  the  retained 
head  through  the  nbdoniiniil  and  uterine  n'all  (XaRel). 
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taiaed,  and  axis-traction    be    practised    downward  and  backward 
until  the  pelvic  floor  has  been  reached.    A  forceps  of  considerable 


Rg,  83, — The  final  delivery  of  the  after-coming  head  in  breech  presentation  (Nagel). 

length  is  necessarj'  for  this  manipulation,  and  Simpson's,  with  axis- 
traction,  or  Tamier's  will  be  found  useful,    ^^^len  the  head  reaches 
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the  pelvic  floor  it  may  be  delivered  in  the  usual  manner.  During 
the  application  of  the  forceps  the  botly  of  the  child  must  be 
raised  out  of  the  way  of  the  operator  by  an  a.ssistant,  and  this 
manipulation  will  assure  the  descent  of  the  head  and  facilitate  the 
application  of  the  forceps. 


Fip  84. — The  delivery  of  the  after-coming  head  by  forceps  (Kerr), 

Should  the  head  become  extended,  the  back  of  the  child  rotat- 
ing anteriorly,  under  complete  anesthesia,  the  operator  should  en- 
deavor to  introduce  the  fingers  into  thp  mouth  and  draw  down  the 
chin.  If  this  can  be  done,  he  may  proceed  to  deliver  the  child  in 
the  usual  manner,  with  the  fingers  in  the  mouth.    Should  the  chin 
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Fig.  85. — The  after-coming  head  in  flexioD  (Nagel). 


Fig.  86. — The  after-coming  iiead  in  partial  extension  (Nagel), 

become  impacted,  the  life  of  the  child  will  be  lost,  and  craniotomy 
upon  the  after-coming  head  will  be  the  operation  of  choice. 
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In  cast's  where  the  obstetrician  has  charge  of  the  patient  from 
the  beginning  of  labor  he  can  secure  anterior  rotation  of  the  body 
by  manipulating  the  lower  extremities  and  the  breech.  In  neglected 
easehi  he  may  not  be  called  to  the  patient  until  the  boily  of  the  child 
has  been  bom,  the  shoulders  and  head  remaining  within  the  uterus. 
He  may  then  find  the  back  [xisterior,  the  thorax  anterior,  and  the  chin 
above  the  pelvic  brim  witli  strong  extension.  The  child  is,  in  the 
peat  majority  of  ea'ses,  dead  when  the  physician  sees  the  patient. 


Fig.  87. — The  biniaDiial  ilelivery  of   the  after-coming  head.      Flexion  maJDtamed 

by  introducinf:  the  liiigers  into  the  child's  mouth  (Forabeiif  tuid  Vamier). 

In  these  cases  nothing  can  be  done  without  complete  anesthesia, 
l^nless  the  facilities  for  operation  are  gooil,  such  a  case  must  be 
transferrt'd  to  a  maternity  hospital.  After  proper  preparation 
under  complete  anesthesia,  the  patient  may  be  turned  upon  her 
side,  the  uppiT  thigh  rai-setl,  and  the  body  of  the  child  drawn  Imck- 
ward  over  the  anus  of  the  mother.  The  operator  should  then  in- 
troduce as  much  of  the  hand  as  possible,  endeavoring  to  reach  the 
chin.      This  should  be  brought  down,  if  possible,  in  the  oblique 
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diimeter  of  the  pelvic  cavity,  and  the  head  extractt'd.  Should 
niaaual  extraction  fail  after  the  chin  has  descended,  the  forceps 
may  be  tried.  Gentle  traction  only  should  be  made,  and  if  this 
fails,  craniotomy  upon  the  after-coming  head  is  required. 

Complications  of  Breech  Extraction. — Extraction  by  the  breech 
I'fspecially  dangerous  for  the  infant.  Thp  expoi^ure  of  its  boily  to 
a  lower  temperature  favors  intra-utcrinc  respiration,  and  inspiration 


Fig.  88. — DiEloilgment  of  the  chin  in  tlie  after-cominp  lipa<l  {Bumm). 

pneumonia  may  result.  Pressure  upon  the  trachea  may  have  a  like 
effect.  Pressure  upon  the  cranium  during  ra|)id  forcible  extraction 
"it^Ugh  the  bony  pelvis  may  fracture  its  bones  anti  produce  cerebral 
nemorrhago.  The  fetal  mortality  of  breech  extraction  is  variously 
miniated  at  from  10  to  30  per  cent.  To  succeed  in  tills  maneuver 
the  operator  must  constantly  keep  in  mind  the  anatomy  of  the  pelvic 
c>vity  and  of  the  fetal  hea<l.     In  bringing  the  head  through  the 
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pelvis  the  bitemporal  diameter  will  fit  most  safely  in  the  antero- 
posterior diameter  of  the  pelvic  brim.  The  occiput  can  best  be 
accommodated  at  one  side  of  the  promontory  of  the  sacrum,  the 
face  and  chin  at  the  anterior  extremity  of  the  oblique  diameter. 
While  passing  the  promontory  the  head  may  be  practically  transverse 
in  the  pelvis,  but  as  soon  as  possible  it  should  assume  an  oblique 
position  and  thus  descend  to  the  pelvic  floor.  If  the  head  passes  in 
the  axis  of  the  pelvis  undue  obliquity  will  not  develop,  otherwise  the 
presentation  of  a  parietal  bone  may  occur  with  impaction,  fol- 
lowed by  fetal  death.  Should  extension  become  extreme,  the  chin 
may  become  impacted,  with  a  like  result.  Fracture  of  the  skull 
usually  occurs  while  the  head  is  passing  the  brim  of  the  pelvis. 
Dangerous  pressure,  causing  respiratory  complications,  takes  place 
while  the  child's  head  is  upon  the  pelvic  floor  and  outlet  of  the 
vagina  In  cases  where  disproportion  is  present,  Walcher's  posi- 
tion, at  the  moment  when  the  head  is  passing  the  brim  of  the  pel- 
vis, may  be  of  great  value.  While  strong  traction  may  he  neces- 
sary, it  should  be  exercised  as  gradually  as  possible  and  deliberately. 
The  same  caution  is  necessary  in  the  delivery  of  the  child  over  the 
pelvic  floor.  Rapid  breech  extraction  causes  severe  lacerations  in 
primiparous  patients,  which  may  be  followed  by  alarming  hemor- 
rhage. In  difficult  cases  episiotomy  may  be  demandcxi.  Prolapse 
of  the  cord  is  a  further  complication  of  breech  extraction,  and  in 
manipulating  the  child  the  cord  should  be  kept  at  the  side  of  the 
promontory,  if  possible,  where  it  will  escape  dangerous  pressure. 
Should  the  cord  become  pinched  between  the  child  and  the  pelvis, 
the  body  of  the  child  should  be  rotated  slightly  in  the  effort  to  relax 
the  pressure.  Should  this  fail,  delivery  must  be  expedited  as  greatly 
as  is  safe.  Fractures  of  the  humerus,  clavicle,  and  skull,  subluxa- 
tions  of  the  shoulder,  elbow,  and  cervical  vertebrae  in  the  fetus  may 
occur  during  breech  extraction.  Before  operating  the  obstetrician 
should  inform  the  husband  of  the  patient,  or  her  nearest  responsible 
relatives  present,  that  the  condition  is  an  abnormal  one  and  that 
danger  to  the  fetus  is  inevitable.    Appliances  for  resuscitating  the 
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child,  for  producing  artificial  respiration,  for  the  application  of 
heat,  and  skilful  care,  should  be  at  hand. 

Breech  Extraction  With  Premature  Fetus. — In  hemorrhage, 
toxemia,  and  other  conditions  threatening  the  mother's  life,  preg- 
nancy may  be  terminated  in  her  interests.  The  fetus  is  often  dead 
in  these  cases,  and  its  small  size  and  the  partial  dilation  of  the 
uterus  may  make  its  extraction  difficult.  The  head  may  be  severed 
from  the  body  and  retained  within  the  womb.  In  operating  upon 
these  cases  suflScient  dilation,  if  possible,  must  be  secured.  As 
the  child  is  premature  or  dead,  haste  in  its  interest  is  not  necessary, 
and  the  operator  should  use  the  body  of  the  fetus  as  a  dilator.  If 
the  head  be  separated  and  retained,  it  may  be  extracteil  with  strong 
serrated  forceps,  with  placental  forceps,  or  the  uterus  may  be 
packed  with  gauze  and  no  further  effort  made  at  extraction.  Within 
forty-eight  hours  the  uterus  will  expel  the  greater  part  of  the  gauze 
and  the  retained  head. 

Breech  extraction  should  not  be  undertaken  unless  the  operator 
is  prepared  to  immediately  close  lacerations  and  control  hemorrhage. 
WTiile  the  operation  is  often  thrust  upon  the  general  practitioner  in 
private  houses,  he  is  placed  at  great  disadvantage,  for  its  proper 
performance  requires  a  good  table  or  high  bed,  a  competent  anes- 
thetizer,  and  skilled  assistants.  Breech  cases  require  the  services  of 
several  physicians,  and  shoukl,  if  possible,  be  conducted  in  a  hospital. 

Breech  delivery  may  be  indicated  after  vaginal  Cesarean  sec- 
tion, after  pubiotomy,  and  after  suprasymphyseal  extraperitoneal 
section.  In  these  cases,  while  the  operator  naturally  desires  to 
save  the  child,  he  must  remember  that  the  mother  is  in  especial 
danger.  After  vaginal  Cesarean  section  and  suprasymphyseal 
section  the  head  must  be  brought  through  the  lower  uterine  segment. 
In  breech  extraction  this  tissue  could  rcwlily  be  torn  and  serious 
consequences  follow.  After  pubiotomy,  when  the  child  is  extracted 
by  the  breech,  the  head  may  bring  the  vaginal  tissues  against  the 
severed  ends  of  the  pubic  bones,  and  severe  lacerations  opening  into 

the  pelvic  and  peritoneal  cavities  have  resulted.    Breech  extraction 
11 
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for  these  operations  must  be  conducted  with  especial  care  to  avoid 
lacerations. 

In  placenta  praevia  treated  by  combined  version,  with  the  bring- 
ing down  of  the  breech,  if  the  mother's  interests  are  to  be  considered, 
the  operator  must  avoid  rapid  extraction.  The  child's  body  is  to 
be  used  simply  as  a  plug,  and  remain  upon  the  pelvic  floor  until  the 
uterus  contracts  and  expels  it  or  forces  it  downward  (Fig.  129,  p.  216). 
As  soon  as  the  hips  appear  at  the  vulva,  or  as  soon  as  both  lower 

limbs  have  been  brought  down,  so  that  the  body  is  under  control, 
efforts  at  extraction  should  cease.  When  the  uterus  acts,  the  child 
should  be  delivered  very  slowly  and  the  uterus  followed  do^n 
and  massaged  by  an  assistant.  The  birth  of  the  child  should  be  fol- 
lowed by  measures  to  prevent  relaxation  and  hemorrhage.  Until 
the  body  of  the  fetus  is  partly  delivered  the  uterine  muscle  should 
be  kept  in  tonic  condition  by  strj^hnin  and  ergot. 
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DELIVERY  BY  FORCEPS 

It  seems  more  than  probable  that  the  shape  of  the  hand  suggested 
to  Palfyn  and  Chamberlain  the  shape  of  the  cephalic  portion  of  the 
forceps.  As  any  one  attempting  to  extract  the  presenting  part  with 
the  two  hands  would  hold  the  arms  parallel  during  the  attempt, 
so  the  first  obstetric  forceps  was  not  crossed,  but  two  blades  were 
held  parallel  and  bound  together  with  a  leather  thong.  The  danger 
of  pressure  upon  the  child's  head  must  have  been  less  in  this  way 
than  when  the  blades  were  crossed,  but  the  security  in  fastening 
was  also  less  and  the  grasp  upon  the  head  not  as  secure. 

The  Forceps  as  An  Instrument. — So  many  have  been  the  modi- 
fications of  the  forceps  by  different  operators  that  the  attempt  to 
describe  them  all  would  furnish  an  instrument-maker's  catalogue  of 
considerable  size.  We  shall  confine  our  attention  to  the  forceps 
most  in  use. 

In  America  and  England  the  Simpson  forceps  is  that  commonly 
employed;  in  France,  the  Tamier;  in  Germany  and  Austria,  the 
Naegele.  The  Simpson  is  remarkable  for  its  solid  construction,  the 
ease  with  which  it  locks,  its  ready  application,  and  its  great  utility. 
Its  blades,  when  closed,  are  further  asunder  than  those  of  the  Tarnier 
or  Naegele  forceps.  They  distend  the  mother's  tissues  more  greatly 
and  tend  slightly  to  greater  laceration.  On  the  other  hand,  when 
closed  the  Simpson  forceps  exeits  less  pressure  upon  the  head  than 
do  the  other  varieties.  The  length  of  the  Simpson  forceps,  as  ordi- 
narily made,  is  such  that  it  can  usually  be  applied  at  the  brim  of  the 
pelvis  successfully. 

The  Tamier  forceps  is  remarkable  for  its  length,  close  approxi- 
mation of  its  blades,  its  narrowness  with  the  blades  closed,  and  its 
axis-traction  attachment.  It  is  especially  useful  in  the  high  appli- 
cation of  the  forceps,  with  the  presenting  part  engaged  in  the  pelvic 
brim.  Its  narrower  blades  make  it  a  good  instrument  for  use  in 
primiparae.  When  accurately  applied  to  the  sides  of  the  head  and 
in  skilful  hands  the  Tamier  forceps  gives  excellent  results.  It  may 
cause  dangerous  birth  pressure  if  improperly  applied,  is  not  so  easily 
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applied  or  locked  as  the  Simpson  forceps,  and  is  not  applicable  in  so 
large  a  number  of  cases. 

The  Naegele  forceps  has  blades  narrower  than  the  Simpson, 
locks  with  a  button  and  a  notch,  and  is  of  average  length.  It  has 
no  axis-traction  device.  It  should  be  applied  to  the  side  of  the 
head  and  can  exercise  very  strong  [pressure  upon  the  fetal  cranium. 

The  Solid-bladed  Forceps. — Many  of  the  earlier  forceps  had  soUd 
blades,  and  such  an  instmment  is  occasionally  used  at  present.  Its 
blades  are  long  and  narrow,  the  pelvic  curv^e  of  the  average,  and 
the  advantage  of  the  instrument  lies  in  the  fact  that  with  it  the 
fetal  head  may  be  rotated  without  the  danger  of  including  maternal 
tissue  in  the  grasp  of  the  forceps.  Its  utility  is  limitcnl  and  it  is  not 
in  extensive  use. 

Good  and  Bad  Forceps. — Good  forceps  are  made  of  thoroughly 
tempered  steel,  sufficiently  heavy  to  be  strong,  have  proper  curvature, 
are  well  plated,  and  smoothly  finished.  The  various  parts  of  the 
instrument  fit  properly  and  the  instrument  is  of  requisite  length. 
Bad  forceps  are  made  of  imperfect  steel,  are  light  in  weight,  badly 
finished,  with  inferior  appliances.  While  one  cannot  test  force{)s 
before  purchasing,  so  many  instruments  are  sokl  that  it  is  well  to 
examine  critically  before  buying. 

Essential  Portions. — The  cephalic  portion  of  the  forceps,  fitting 
upon  the  head,  should  be  of  sufficient  size,  when  applicxl  over  the 
parietal  bones,  to  have  the  parietal  protuberances  lie  in  the  middle 
of  the  fenestra*.  The  blade  should  extend  to  the  posterior  portion  of 
the  parietal  bone,  without  projecting  to  any  extent  beyond.  The 
fenestra  shoukl  be  sufficiently  large  to  allow  the  ear  of  the  average 
full-term  chikl  to  pass  through  it  or  lie  within  it  without  dangerous 
pressure. 

The  lock  of  the  forceps  should  be  readily  adjusted  and  secure. 
For  practical  purposes  the  Simpson  lock,  if  properly  used,  is  least  apt 
to  cause  injurious  birth  pressure,  and  is  most  easily  adjusted;  it  can 
readily  be  loosened  by  slight  motion  of  the  blades,  allowing,  if  desired, 
a  slightly  different  application.    The  most  complete  lock  is  that  of 
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the  Tamier  forceps,  whose  combined  screw  not  only  keeps  the  blades 
together,  but  is  reinforccKl  by  a  transverse  screw,  whose  force  is 
exerted  toward  the  proximal  extremity  of  the  blades.  The  button 
and  notch  lock  is  easy  to  adjust,  but  less  efficient  than  the  others. 

The  handles  of  most  forceps  now  made  are  of  steel,  nickc  l-plattxl; 
to  reduce  the  weight  of  the  instrument  they  are  often  hollow,  and 
aluminum  is.  sometinuns  combined  with  steel  for  lightness.  The 
handles  shoukl  be  large  enough  to  afford  a  firm  gras[)  by  a  larg(»-sized 
male  hand.  They  may  be  corrugated  and  at  the  distal  extn^mity 
have  a  shoukler  projection,  which  in  Hodge's  forceps  was  turned  into 
a  blujit  hook  for  extraction.  If  nibber  is  uschI  upon  the  handles,  it 
must  be  so  well  made  that  the  forc(^ps  can  be  boiknl  re{)eatedly  with- 
out injury  to  the  rubber.  Such  can  be  made  by  good  workmen. 
The  forcei)s  is  said  to  have  a  cephalic  and  pelvic  curve.  The 
cephalic  is  that  in  the  portion  of  the  blades  fitting  owt  the  head, 
and  is  intended  to  permit  the  firm  and  accurate  grasj)  of  the  pre- 
senting part.  The  pelvic  curve  enables  the  operator  to  pass  the 
mstrument  upward  into  the  pelvic  brim.  The  curves  of  gocxl  for- 
ceps diflfer  very  little,  that  of  the  Tarnier  being  adapted  for  high 
application. 

Axis-traction. — As  the  name  indicates,  axis-traction  consists  in 
pulling  in  the  axis  of  the  pelvis.  Although  this  phrase  is  conmionly 
used,  it  is  more  accurate  to  say  that  axis-traction  consists  in  pulling 
in  the  axis  of  the  birth-canal.  This  differs  from  the  pelvic  axis  in 
that  the  axis  of  the  birth-canal  extends  downward  and  backward 
to  the  pelvic  floor,  and  then  upward  and  forwanl.  The  axis  of  the 
pelvis  is  a  curved  line  which  does  not  pass  to  the  pelvic  floor.  In 
using  the  forceps  the  axis  of  the  birth-canal  is  followcM:!,  for  it  is 
often  necessary  to  bring  the  presenting  part  strongly  down  U[)on  the 
pelvic  floor,  whose  aid  is  desired  in  securing  rotation.  Delivery  is 
then  effected  by  traction  upward  and  forward  until  the  vertex  passes 
beneath  the  pubes. 

Axis-traction  may  be  effected  by  an  experienced  operator  with 
forceps  having  no  appliances  for  axis-traction.    This  is  accomplished 


166 


OPERATIVE   OBSTETRICS 


by  placing  one  hand  firmly  across  the  forceps  applied  to  the  head  at 
the  lock,  if  possible,  just  in  front  of  it.  Pressure  is  then  made  down- 
ward and  backward  with  this  hand;  when  the  pelvic  floor  is  reached, 
the  other  hand  grasps  the  distal  extremity  of  the  blades  and  pulls 
upward  and  forward.  While  this  maneuver  may  answer  in  cases 
not  difficult,  in  those  requiring  prolonged  traction,  with  difficult  de- 
scent of  the  fetus,  this  method  is  inefficient. 


Fig.  89. — Tamier's  forceps. 

Axis-traction  may  also  be  made  in  a  simple  and  more  or  less 
efficient  manner  by  passing  a  loop  of  stout  cord  about  the  forceps 
just  in  front  of  the  lock.  This  cord  is  sufficiently  long  to  reach 
nearly  to  the  floor  from  the  bed  or  table  on  which  the  patient  lies. 
Placing  one  foot  in  this  loop  of  cord  the  operator  may  make  traction 
downward,  while  with  the  hands  grasping  the  forceps  handles  he  may 
direct  traction  and,  when  desired,  pull  upward  and  forward.  Axis- 
traction  may  also  be  made  by  detachable  hooks  applied  to  the  shanks 
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of  the  forceps  between  the  lock  and  the  hantlle  or  at  the  posterior 
extremity  of  each  fenestra.  This  method  has  been  extensively  used 
and  recommended  by  ReynoKls  and  others. 

But  these  substitutas  for  axis-traction  a))))lianc(-i!i  are  unsatisfac- 
torj'  and  should  be  em|)loyed  only  in  the  lack  of  something  Ix'ttcr. 
Taraier's  axis-traction  ai)pliance  leaves  nothing  to  be  desired  from 
the  stand)>oint  of  mechanism;  it  is,  however,  at  times  not  easy  of 
application.  It  applies  its  traction  at  the  sides  of  the  blades  near 
the  posterior  extremity  of  the  cephalic  portion.  Rcyn(>ld',s  hooks 
and  Murray's  detachable  handles  may  be  applied  to  the  posterior 
extremity  of  the  fenestrated  portion  of  the  blades.    This  point  of 


Rg.  flO — Simpson's  forceps,  tape  attachment  without  traction  bar. 
apphcation  is  practically  tliat  of  the  Tarnier.  In  other  axi.-s-traction 
forceps,  axis-traction  mechanism  is  applinl  to  the  handles,  near  or 
just  anterior  to  the  lock.  The  point  of  application  of  the  axis-trac- 
tion mechanism  is  imjwrtaiit  because  it  has  to  do  with  the  securing 
o/  complete  flexion  of  the  head.  Furthermore,  if  the  force  exerted 
upon  the  head  can  be  appUe<l  opposite  the  parietal  eminences  at  the 
middle  of  the  heatl,  more  efficient  traction  will  follow. 

Poulet'8  Tapes. — Poulet  applied  to  a  long  narrow-blade<l  forceps 
tapes  passed  through  apertures  in  the  cephalic  portion  of  the  blade 
at  its  middle.  These  tapes  were  then  fastened  nn  an  axis-traction 
handle,  by  which  force  was  exerted  downward  and  backwarfl.  This 
handle  was  bent  at  its  distal  extremity  at  right  angk^s  witli  its  first 
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portion,  which  was  parallel  with  the  pelvic  floor  during  application. 
The  advantage  of  the  Poulet  tapes  lay  in  the  fact  that  the  traction 
was  applied  opposite  the  center  of  the  fetal  head,  which  was  accom- 
plished by  no  other  instrument.  The  ta[)es  occupied  little  room,  were 
ea*^ily  applitxl,  could  be  easily  sterilized,  and  destroyal  after  use. 
The  disadvantage  of  the  tapes  lay  in  the  fact  tliat  with  strong  trac- 
tion they  sometimes  broke,  and  if  carelessly  uschI  they  cut  the  nmcous 
m(nnbrane  of  the  birth-canal.  The  writer  has  utilized  them  in 
connection  with  Simpson^s  forceps  in  a  verj'  satisfactory  manner. 
The  Simpson  forceps  is  made  a  little  heavier  than  the  ordinary  instru- 


Fig.  91. — Simpson's  forceps,  tape  attachment  and  traction  bar. 

ment,  and  apertures  large  enough  to  permit  the  application  of  tapes 
are  placed  at  the  middle  of  the  cephalic  portion  of  the  blades.  The 
best  quality  of  linen  tape  is  selected,  and  passed  through  these  aper- 
tures from  without  inward.  If  desircnl,  they  may  then  be  passed 
through  the  traction  bar,  as  shown  in  the  accompanying  illustra- 
tion. Practically  it  is  seldom  necessary  to  use  the  traction  bar,  for 
the  operator  can  grasp  the  tapes  in  one  hand,  making  traction 
downward  and  backward,  and  controlling  the  movements  of  the  head 
with  the  handles  of  the  forceps  grasped  in  the  other.  A  consider- 
able experience  by  myself  and  others  has  shown  the  practical  value 


DELIVERY   BY   FORCEPS 


Fig.  92. — Impaction  of  the  hreecli.     Delivery  liy  means  of  forceps  (Kerr). 

of  this  instrument.  The  breaking  of  the  tapes  is  of  very  rare  occur- 
rence and  floes  no  harm.  The  point  of  application  of  the  axi^-trac- 
tion  produces  excellent  flexion  of  the  heatl,  and  in  posterior  rotation 
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of  the  occiput,  where  anterior  turning  eoniplctely  fails  and  the  occi- 
put must  be  delivered  from  behind,  we  have  been  able  to  deliver 
cas(»  with  this  instrument  where  other  forcc^ps  have  failed.  In  pos- 
terior occiput,  unless  rotation  can  occur,  very  complete  flexion  is 


Experience  has  caused  me  to  believe  that  forceps  should  not  be 
applied  in  any  case  without  keeping  in  piind  the  necessity  for  axis- 


Fig.  93. — Occipitri  presentation;   the  forceps  placed  upon  tlie  sides  of  the  cliUd's 
head  (Faraheuf  and  Varnicr). 

traction.  Even  when  the  lieatl  is  upon  the  [wlvic  floor  it  is  often  neces- 
sary to  make  several  tractions  downward  and  backward  to  complete 
rotation  before  bringing  the  occijiut  upwani  beneath  the  pulws.  It 
is  our  rule  always  to  use  forcepn  with  axis-traction  appliances,  and  in 
the  majority  of  cases  the  Simpson  forceps,  with  tapes,  proves  most 
eflScient.     For  prolonged  and  difficult  traction  at  the  brim  of  the  pel- 
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vis,  if  the  instrument  could  be  put  upon  tlie  sitlcs  of  the  head,  the 
Tamier  forceps  might  bo  chosen. 

The  Application  of  the  Forceps  to  the  Presenting  Part.— The  for- 
ceps is  used  in  the  great  majority  of  cases  u|x>n  the  fetal  head.  A\Tiere 
the  breecli  does  not  descend,  the  Tarnier  has  been  applied  over  the 
trochanters,  fastened  as  securely  as  possible,  and  traction  made  in 
the  axis  of  the  pelvis  (Fig.  92).  There  is  danger  of  slipping,  however, 
when  the  forcei)s  is  applied  to  the  breech,  and  for  this  reason  this 
maneuver  Is  rarely  practised. 

Every  effort  should  be  made  to  place  the  forcei>s  upon  the  sides 
of  the  fetal  head  over  the  parietal  bones  (Figs.  93  and  94).     Mod- 


Fig.  94. — Forceps  applipd  to  the  sides  of  the  fetal  head  (Kerr). 

fratc  pressure  in  this  position  does  no  harm  to  the  cranium  or  ita 
contents,  flexion  or  extension  is  secured  most  reailily,  an<i  the  ap- 
plication may  be  said  to  be  a  normal  and  rational  one.  The  ap])li- 
cation  of  the  forceps  over  the  forehead  and  occiput  should  not  be 
practised,  injury  is  inevitable,  compression  of  the  head  pro<luces 
increase  in  the  biparietal  diameter,  which  in  complioatefl  cases  must 
cause  additional  difficulty.  It  is,  however,  sometimes  impossible  to 
apply  the  forceps  to  the  sides  of  the  head  accurately,  then  the  instru- 
ment should  be  applied  at  the  extremities  of  the  oblique  diameters 
at  the  pelvic  brim,  and  traction  thus  maile  until  the  head  is  well  in 
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the  pelvic  cavity  and  the  blades  can  be  rotated  to  the  sides  of  the 


Fig.  05, — Oblique  grasp  of  the  head  by  forceps,  showing  one  blade  over  tlie  face 
(Kerrl. 


Fig.  96. — Oblique  grasp  of  the  head  by  forceps,  Bhowing  one  blade  over  the  occiput 

(Kerr). 

cranium.    In  face  presentation  the  blades  would  naturally  lie  along 
the  Bides  of  the  face  near  the  malar  portions  (Figs.  98  and  99).     Pres- 


DKLIVEKY    BY    FOHCEl'S 


Fig.  97. — One  blade  of  the  forceps  over  the  taee.  the  other  over  the  occiput  (Kerr). 


^ 


pig.  98. — Face  preBentation:    the  forceps  applied  to  ihe  sides  of  the  head  (Farabeuf 
and  Vamier). 
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sure  thus  applied  would  cause  little  or  no  injury  and  extension  would 
be  favored  by  the  application. 

Dangerous  Applications  of  the  Forceps. — When  the  head  is  im- 
pacted transversely  at  the  pelvic  brim,  with  rotation  downward  of 
one  parietal  bnne,  the  application  of  forco]>s  is  often  undertaken, 
usually  with  disastrous  results.  It  is  difficult  in  these  cases  to  get 
the  instrument  appliai  in  such  a  manner  that  it  will  not  slip,  and 
traction  wedges  the  head  more  firmly  into  its  vicious  position.  In 
brow  presentation,  forceps  application  is  similarly  useless  and  in- 


Fig.  99. — Forceps  in  face  presentation  (Kerr), 
jurious.    In  face  presentation,  with  posterior  rotation  of  the  chin, 
the  use  of  the  forceps  Is  usually  injurious;  very  rarely,  if  the  head 
be  small  and  not  impacted,  it  may  be  dislodged  by  the  forceps  and 
ultimately  brought  under  the  pubes. 

The  Repeated  Application  of  the  Forceps. — Where  labor  stops 
early  in  the  expulsive  stage,  the  presenting  part  not  rotating,  it  may 
be  necessary  to  apply  the  forceps,  bringing  the  head  down  upon  the 
pelvic  Honr  to  secure  rotation,  then  removing  them,  and  re-applying 
them  for  final  deliver^'.  Although  each  manipulation  is  a  disad- 
vantage to  mother  and  child,  this  practice  in  skilled  hands  produces 
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good  results  and  can  be  employed  when  necessary.  If  axis-traction 
be  eniploye<l,  it  is  less  often  necessary  than  in  its  absence.  Simp- 
son's forceps  is  especially  designed  to  permit  esaentialiy  frequent 


Fig.  100. — Forceps  in  face  presentation  (Bui 


Fip.  101. — Forceps  in  persistent  oecipitoposterior  position  of  vertex  (Kerr), 

application  of  the  forceps  without  removing  the  instrument  from  the 
birth-canal. 

In  cases  where  rotation  is  absent  and  the  operator  finds  great 
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difficulty  in  applying  the  forceps  to  the  sides  of  the  head,  he  may 
follow  an  old  rule,  and  insert  the  instrument  along  the  sides  of  the 
pelvic  cavity.     Usually  the  instrument  is  inserted  in  an  anteropo^- 


Fig.  102.— Deli  very  by  forre|iB  ttifb  tlie  occiput  iHJsUrior  (Farabeuf  and  Vamier). 

tenor  direction  and  not  obliquely.  The  head  is  tlien  grasped  suffi- 
ciently firmly  to  prevent  the  forceps  from  slipjjing,  and  traction  is 
made  in  the  axis  of  the  birth-canal;  between  each  traction  the  blades 


Fig.  103.— Delivery  by  forceps  witb  the  occiput  posterior  (Farabeuf  and  Varnier). 

are  separated,  the  gra^p  upon  the  head  relaxed,  and  the  head  allowed 
to  rotate  within  the  forceps.  Under  this  manipulation  the  head  will 
gradually  fit  itself  into  the  grasp  of  the  forcei)s,  and  at  the  moment 
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of  delivery  the  instrument  will  usually  be  fountl  at  the  sides  of  the 
child's  head. 

Rotation  With  the  Forceps.— \\ith  the  instruments  most  com- 
monly employed  iWs  a  dangerous  procetlurc  to  gra.-i|)  the  hea<l  if  the 
forceps  be  rotated  in  the  grasp  of  thi;  0|>erator.  The  narrow  solid- 
bladed  force|>s  is,  however,  intended  for  tliis  use.  It  is  applied 
under  complete  ani-sthesia,  the  position  of  the  chil<[  being  first  carc- 
fullj-  mapped  out  by  palpation  and  auscultation.  The  position  of 
the  back  should  be  clearly  kept  in  mind.  The  instrument  ia  then 
applied  to  the  sides  of  the  head,  and  gt-ntle  and  intermittent  rota- 
tion of  the  head  is  made  in  such  a  position  as  to  bring  the  occiput 


Fig.  104. — Delivery  by  forceps  with  tlie  occiput  piwtericjr  (Fara)>euf  and  Varnier). 

toward  the  side  of  the  pelvis  towanl  which  tlic  back  is  directed. 
When  anterior  rotation  is  sufficiently  advanced  to  peniiit  a  further 
application  of  the  forceps,  the  narrow-bladed  forceps  is  removed, 
and  may  be,  if  desired,  re-applied  to  the  child's  head.  At  the  end 
of  the  first  application  with  the  narrow-bladed  forceps  the  extrem- 
ities of  the  cephalic  portion  of  the  blades  would  be  directed  back- 
ward, a  position  unfavorable  for  delivery  over  the  pelvic  floor.  After 
rotation  has  been  partially  or  completely  accomplished,  the  instru- 
ment should  be  removed  and  again  re-a|)plied,  and  used  in  the  ordi- 
nary manner  to  complete  delivery.  In  skilful  hands  this  procedure 
is  attended  with  little  danger  and  considerable  .^iuceess.  With  the 
ordinary  forceps  it  is  safer  to  make  intermittent  traction  in  the  axis 
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of  the  birth-canal,  relaxing  the  grasp  of  the  instrument  between 
contractions;  or  to  bring  the  head  strongly  down  upon  the  pelvic 
floor,  removing  the  forceps,  and  allowing  the  patient,  if  possible,  to 
bring  about  rotation  by  the  action  of  the  uterine  and  abdominal 
muscles. 

In  all  cases  where  rotation  is  deficient,  the  effort  should  be  made 
to  secure  sufficient  anterior  turning  with  the  hand  to  enable  the 
operator  to  make  a  satisfactory  forceps  application.  Under  sur- 
gical anesthesia  with  ether  the  operator  should  introduce  the  hand, 
accurately  map  out  the  position  of  the  head,  and  grasp  the  head, 
endeavoring  to  rotate  it  so  that  the  occiput  turns  toward  that  side 
toward  which  the  back  is  directed.  Should  this  manipulation  excite 
pain,  he  should  hold  the  head  firmly  and  wait  for  the  pain  to  sub- 
side. In  almost  all  cases  the  head  can  be  rotated  sufficiently  to 
allow  the  application  of  the  forceps  to  the  sides  of  the  head.  If 
the  occiput  can  be  carried  in  front  of  the  malian  line  of  the  pel- 
vis and  axis-traction  made,  anterior  rotation  will  usually  occur. 
Care  must  be  taken  that  this  manipulation  is  practised  under  com- 
plete anesthesia,  as  otherwise  danger  of  uterine  rupture  might  be 
present. 

The  Function  of  the  Forceps. — ^The  forceps  is  a  tractor  only; 
it  is  not  to  be  usckI  to  compress  the  head,  and  under  ordinary  cir- 
cumstances it  is  not  a  rotator.  If  it  is  desired  to  lessen  the  size  of 
the  cranium,  this  can  be  done  more  safely  by  craniotomy.  If  it  is 
desired  to  rotate  the  head,  this  is  best  accomplished  by  the  hand; 
should  the  hand  not  succeed,  the  solid-bladed  forceps  may  beappHed. 
The  forceps  supplements  the  expulsive  action  of  the  uterus  and 
abdominal  muscles.  If  these  functions  of  the  instrument  be  kept 
clearly  in  mind,  it  will  not  be  employed  to  drag  a  fetus  through  a 
contracted  pelvis,  fracturing  its  bones  and  destroying  its  life;  nor  to 
forcibly  rotate  a  large  impacted  head,  nor,  by  leverage,  to  pry  an 
impacted  head  loose  from  the  mother's  swollen  tissues.  Yet  these 
injurious  mistakes  have  been  made  in  the  application  of  the  forceps. 

The  Indications  for  Forceps  Delivery. — ^The  forceps  is  the   most 
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commonly  used  instrument  of  surgery,  the  most  frequently  abused, 
in  safe  hands  the  safest,  and  in  incompetent  hands  the  most  danger- 
ous and  bloody.  It  is  to  be  used  to  save  the  lives  and  health  of 
mother  and  child. 

On  the  side  of  the  mother,  its  most  common  indication  is  the 
failure  of  her  expulsive  efforts  from  threatened  exhaustion.  Usually 
the  mother^s  nervous  energy  fails  because  of  the  sufferings  of  labor, 
her  inability  to  sleep,  to  bear  pain,  to  take  nourishment.  In  some 
casc^  the  head  is  brought  down  upon  the  pelvic  floor  when  the  resist- 
ance of  the  pelvic  floor,  with  the  added  suffering  which  pressure 
produces,  causes  labor  to  cease.  The  forceps  is  properly  applied 
for  conditions  which  require  prompt  delivery  in  the  interests  of  the 
mother.  Aside  from  threatened  exhaustion  or  eclampsia,  if  condi- 
tions are  favorable  for  vaginal  delivery,  signs  of  concealed  hemor- 
rhage developing  during  labor,  the  sudden  death  of  the  mother 
just  before  delivery  may  require  the  use  of  forceps.  In  other  cases 
it  might  be  possible  for  the  mother  to  deliver  herself  without  assist- 
ance, but  her  suffering  would  be  so  great,  convulsive,  and  expulsive 
pain  would  cause  such  laceration  that  it  will  spare  her  suffering  and 
injury  if  she  be  completely  anesthetized  and  delivered  by  forceps. 

Danger  to  the  child  justifies  the  use  of  forceps.  Prolapse  of  the 
cord,  which  cannot  be  replaced,  compression  of  the  cord  about  the 
child's  neck,  long-continued  labor  with  birth  pressure,  rise  in  tem- 
perature in  the  mother,  indicating  some  infection  which  may  attack 
the  child,  and  fetal  movements  and  heart  sounds  growing. weaker, 
indicate  prompt  delivery. 

Conditions  Making  Forceps  Delivery  Justifiable. — The  head  must 
have  engaged  in  the  pelvic  brim  and  molded  itself  into  the  pelvic 
brim  before  the  use  of  forceps  is  justifiable.  It  has  been  abundantly 
shown  that  the  use  of  forceps  upon  the  head  not  engaged  above 
the  pelvis  or  but  just  beginning  to  enter  the  brim  is  followed  by 
dangerous  pressure,  often  by  cranial  and  intracranial  hemorrhage, 
and  permanent  injury  to  the  nervous  system.  In  many  cases  the 
child   dies  as  the   consequence.    With   other   obstetric   operations 
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as  successful  as  arc  now  pubiotomy  and  Cesarean  section,  unless  the 
child  is  to  be  deliberately  sacrificed,  the  forceps  should  not  be  ap- 
plied to  the  head  until  engagement  and  molding  have  occurred. 
If  it  is  propositi  to  sacrifice  the  child,  craniotomy  is  safer  for  the 
mother  than  difficult  forceps  extraction,  the  head  not  being  engaged. 
The  operator  should  know  that  the  pelvis  is  of  sufficient  size  to 
permit  the  passage  of  the  hea«l.  Engagement  and  molding  is  a  prac- 
tical demonstration  of  this  fact,  so  far  as  the  upper  pelvis  is  concerned ; 


Fig.  105.— Forwps  slipping  from  the  unengaged  head  (Bumm). 

there  may  be,  however,  contraction  at  the  pelvic  outlet  sufficiently 
great  to  destroy  the  life  of  the  child  during  its  exit.  Pelvimetrj-, 
then,  should  be  practised  before  forceps  extraction  and  the  measure- 
ment of  the  outlet  includ<«J,  Pelvim<'try  should  include  palpation 
of  the  pelvic  cavity,  aa  w('ll  as  measurement  by  the  hand  and  the 
pelvimeter.  For  successful  forceps  operation  the  cervix  must  be 
dilated  or  readily  dilatable  to  its  full  extent  by  the  hand,  the  mem- 
branes should  lie  ruptured  before  the  instrument  is  applied,  the 
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bladder  of  the  patient  should  be  completely  emptied  under  anesthesia 
by  the  catheter,  the  rectum  should  have  been  emptied  by  injection, 
and  aseptic  and  antiseptic  precautions  t^hould  be  obscrvod.  A 
competent  anesthetizer  and  assistant  should  be  at  hand,  and  the 
necessary  appliances  for  checking  hemorrhage,  preventing  infection, 
and  repairing  lacerations.  If  these  conditions  and  surroundings 
cannot  be  commanded,  a  physician  will  do  well  to  abstain  from  the 
application  of  forceps  and  summon  competent  aid. 


Fig.  106. — Forceps  slipping  from  the  unengagoil  lieail  (Kunim). 

Contraindications  for  the  Use  of  Forceps. — Failure  of  the  head 
to  engage  and  partially  descend,  brow  prt'suntation,  parietal  bone 
presentation,  posterior  rotation  of  the  chin,  a  fetus  complicated 
by  a  tumor  or  pathologic  conditions  making  its  delivery  impossible, 
contraction  at  the  pelvic  outlet,  stenosis  of  the  vagina  an<l  pelvic 
floor,  partial  dilation  of  the  cervix  with  infiltration  with  malignant 
or  scar  tissue,  and  the  presence  of  a  dead  child  in  a  contracteil  pelvis, 
form  the  principal  contraindications  for  the  u.se  of  forceps.    The  un- 
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ruptured  condition  of  the  fetal  membranes  is  so  easily  remedied 
that  it  can  scarcely  be  considered  an  essential  condition. 

Technic  of  Forceps  Delivery. — Forceps  delivery  should  not  be 
attempted  unless  the  operator  is  pre{)ared  not  only  to  extract  the 
child  and  empty  the  uterus,  but  to  control  hemorrhage,  prevent  in- 
fection, and  repair  lacerations.  A  less  complete  operation  cannot 
be  considered  the  satisfactory  use  of  forceps.  The  skilful  use  of  the 
forceps  under  surgical  anesthesia  not  only  does  not  predispose  to 
laceration,  but  helps  greatly  to  avoid  it.  After  complete  anesthesia 
the  operator  with  the  forceps  has  good  control  of  the  head,  the  pelvic 
floor  and  perineum  are  relaxed,  and  delivery  is  effected  at  his  pleasure. 
In  patients,  however,  who  require  the  application  of  forceps,  the 
vagina  is  often  but  partially  dilated,  the  patient  generally  is  poorly 
developed,  and  hence  laceration  often  occurs  in  these  cases. 

The  forceps  should  be  prepared  for  use  by  sterilization  by  boil- 
ing. If  the  instrument  be  boiled  in  1  per  cent,  lysol  for  twenty 
minutes  it  is  sterile,  and  also  sufficiently  lubricated  to  permit  its  easy 
introduction.  The  operator  should  not  only  prepare  the  forceps, 
but  instruments  for  packing  the  womb  with  gauze,  and  for  the  repair 
of  lacerations.  If  the  case  promises  to  be  difficult,  it  may  be  well  to 
have  more  than  one  kind  of  forceps  ready;  thus,  Tarnier's  and  Simp- 
son's might  both  be  in  readiness. 

A  patient  is  prepared  for  the  use  of  forceps  by  shaving  or  trim- 
ming away  the  hair  upon  the  external  parts,  thoroughly  washing  the 
external  parts  with  soap  and  water,  then  with  sterile  water,  then 
with  bichlorid  of  mercury  solution  (1:2000).  The  rectum  should 
have  been  thoroughly  emptied  by  a  copious  enema.  The  patient 
should  be  catheterized  only  under  ether  and  relaxed,  as  the  bladder 
can  then  be  most  efficiently  emptied.  If  the  head  has  partly 
descended,  it  may  be  necessary  to  make  pressure  through  the  vagina 
upon  the  head  in  order  to  introduce  the  catheter,  as  the  urethra  may 
be  presscMl  upon  by  the  presenting  part. 

The  patient  is  placed  in  the  dorsal  position  upon  a  high  bed  or 
table,  the  thighs  supported  and  rotated  outward  by  a  sling  or  by 
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assistants.  We  have  found  the  use  of  a  sheet  folded  in  the  longest 
way  especially  advantageous  in  separating  the  lower  extremities.  The 
sheet  is  placed  behind  the  patient's  neck  and  over  the  shoulders,  the 
legs  and  thighs  are  flexed,  and  the  ends  of  the  sheet  are  tied  about  the 
leg  over  the  external  aspect  just  below  the  knee.  The  lower  extrem- 
ities are  then  flexed  and  rotated  slightly  outward.  The  sheet  can  be 
readily  adapted  for  this  purpose,  as  it  is  clean,  simple,  and  easy  to 
apply.  In  difficult  cases  the  limbs  should  be  separated  by  an  assistant, 
who  can  flex  or  extend  the  thighs  as  the  operator  may  desire.  The 
lower  extremities  and  abdomen  of  the  patient  should  be  covered  by 
sterile  linen,  and  we  have  found  a  pair  of  large  stockings,  terminating 
in  a  small  square  sheet,  exceedingly  useful  for  this  purpose.  This  is 
sterilized  before  application,  cannot  become  disarranged  during  deliv- 
ery, and  is  thoroughly  efficient.  In  iminfected  patients,  if  the  head  is 
not  low  upon  the  pelvic  floor,  a  copious  douche  of  lysol  (1  per  cent.) 
should  be  given  before  forceps  extraction.  If  the  head  is  so  low  that 
the  mouth  and  eyes  of  the  child  may  be  entered  by  the  fluid,  the  vagina 
should  be  gently  cleansed  with  cotton  sponges  dipped  in  antiseptic 
solution. 

At  the  time  of  application  the  patient  should  be  completely  anes- 
thetized by  ether  and  in  a  thoroughly  satisfactory  condition.  She 
should  be  under  the  charge  of  a  competent  anesthetizer,  who  will 
entirely  relieve  the  obstetrician  from  anxiety  concerning  her  safety. 
The  anesthetizer  should  also  be  prepared  to  stimulate  uterine  contrac- 
tions when  desired.  Under  antiseptic  precautions  the  operator 
should  then,  with  a  gloved  hand,  palpate  the  head  with  the  entire  sur- 
face of  the  hand  and  map  out  its  location  and  its  relative  position  in 
the  pelvis.  The  importance  of  this  deliberate  palpation  of  the  head 
before  forceps  delivery  cannot  be  too  strongly  emphasized.  It  is 
not  sufficient  simply  to  introduce  one  or  two  fingers  before  intro- 
ducing the  forceps.  While  palpating  the  head,  if  rotation  is  defi- 
cient, the  operator  should  grasp  the  head  and  endeavor  to  secure  a 
more  favorable  position.  As  most  operators  are  right-handed,  the 
right  hand  is  often  employed  for  examinations.      When  the  head  is 
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in  a  favorable  position,  if  the  cervix  is  not  satisfactorily  dilated,  the 
operator  may  dilate  it  further  with  the  hand,  if  possible,  carry  the  an- 
terior lip  of  the  cervix  over  the  occiput,  and  release  it  from  pressure 
between  the  pelvis  and  the  head.  It  will  do  much  to  prevent  lacera- 
tion of  the  cervix  if  the  head  is  out  of  the  cervix  before  the  f 
is  applied. 


Fig.  107. — Forceps  debvery;  introducing  the  left  blade  ot  Simpson's  forcepa 
witli  tapes. 

With  the  right  hand  between  the  pelvis  and  the  head,  the  left 
blade  of  the  forceps,  grasped  at  its  middle  by  the  left  hand,  is  intro- 
duced along  the  palmar  surface  of  the  operator's  right  hand.  For 
introduction  the  blade  should  be  held  parallel  with  Poupart's  liga- 
ment on  the  ade  opposite  the  head,  the  cephalic  portion  raised  upon 
the  thumb  of  the  hand  whose  fingers  are  inserted,  and  allowed  to  glide 
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into  place  by  a  gentle  and  rotary  motion.  If  the  conditions  are  favor- 
able, it  fits  easily  upon  the  fetal  head.  This  blade  should  be  held 
in  position  by  an  assistant  while  the  operator  introduces  the  left 
hand  at  the  right  side  of  the  mother's  pelvis,  and  insertp  the  right 
blade  in  a  similar  manner.  This  is  usually  more  difficult  of  inser- 
tion than  the  left,  because  the  left  blade  is  somewhat  in  the  way  and 


Fig.  108. — Introducing  the  right  blade  of  SimpBon's  foreeps  witli  tapes, 

the  available  space  is  less.  Especial  care  should  be  taken  to  insert 
the  right  blade  properly  and  to  tit  it  accurately  upon  the  head.  With 
the  blades  thus  applied,  a  gentle  effort  should  be  made  to  lock  them; 
if  they  are  accurately  applied  the  forceps  locks  itself,  if  not,  the 
blades  may  be  shifted  slightly  until  they  lock  without  undue  pressure. 
Before  making  traction  the  oi^rator  should  examine  thoroughly 
to  see  that  the  blades  are  properly  applied,  and  that  no  maternal 
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tissue  is  included  in  their  grasp.  He  should  also  determine  how 
tightly  they  are  fitting  upon  the  child's  head. 

Traction  should  be  made,  if  possible,  during  uterine  contrac- 
tions. The  neglect  to  observe  this  precaution  is  sometimes  fol- 
lowed by  severe  hemorrhage.  When  the  operator  is  ready,  the  anes- 
thetizer  should  rub  the  uterus  until  the  contraction  begins.  The 
operator  may  then  make  traction,  and  the  endeavor  should  be  to 
continue  the  uterine  contraction  during  the  operator's  effort.  In 
almost  all  cases  traction  should  first  be  downward  and  backward, 
even  if  the  head  is  upon  the  pelvic  floor,  to  secure  complete  flexion 
or  extension,  and,  if  possible,  to  arouse  the  action  of  the  pelvic  floor. 
Traction  should  be  intermittent  if  Simpson's  forceps  be  used,  tlie 
operator  relaxing  the  blades  between  the  tractions  to  relieve  pres- 
sure upon  the  fetal  head.  When  the  pelvic  floor  has  been  reached, 
rotation  will  usually  have  occurred,  if  already  not  present.  Trac- 
tion should  be  in  the  axis  of  the  birth-canal,  which  will  best  accom- 
plish rotation.  In  delivering  the  head  over  the  pelvic  floor  the  opera- 
tor must  remember  that  while  the  line  of  force  is  upward  and  for- 
ward, this  line  does  not  impinge  against  the  pubes.  If  the  head  be 
drawn  too  strongly  toward  the  pubic  bone,  laceration  of  the  anterior 
segment  of  the  pelvic  floor  may  be  considerable.  In  very  difpcult 
cases  the  urethra  has  been  ruptured  and  the  pubic  bones  separated. 
The  aim  of  traction  should  be  to  cause  the  occiput  to  engage  normally 
under  the  pubes.  When  this  has  been  accomplished,  the  occiput 
being  sufficiently  advanced  to  permit  extension,  the  face  and  chin 
are  cautiously  raised  over  the  pelvic  floor.  During  this  maneuver 
complete  anesthesia  is  necessary.  The  passage  of  the  head  over 
the  pelvic  floor  may  cause  great  pain,  the  muscles  will  be  thrown 
into  spasm,  the  patient  will  struggle,  and  severe  laceration  may  occur. 
If  complete  relaxation  be  present,  laceration  is  less  and  suffering 
is  prevented. 

During  the  deliver}^  of  the  head  the  operator  may  grasp  the 
forceps  handles  with  one  hand,  and  with  the  other  apply  a  compress 
of  gauze,  wrung  out  of  hot  bichlorid  solution  (1  :4000),  across  the 
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pelvic  floor  at  the  region  of  the  anus,  completely  covering  the  anus 
at  the  moment  of  expulsion  (Fig.  110).  This  will  assist  somewhat 
in  preventing  laceration,  and  will  also  prevent  the  contents  of  the 
bowel  from  escaping  and  infecting  lacerated  surfaces.  If,  as  the 
head  is  about  to  emerge,  the  operator  sees  that  serious  laceration  is 
inevitable,  he  may  prefer  to  perform  episiotomy.    This  is  done  by 


Fig.  1U9. — Delivery  with  Simpeon'a  forceps  and  tapes;  pulling  donnward  and  baek- 
word  with  the  tapes. 

inserting  a  blunt-pointed  bistoury  or  a  blunt-pointed  pair  of  scissors 
at  one  side  of  the  sphincter  of  the  vagina  at  the  junction  of  the 
upper  two-thirds  and  the  lower  one-third.  A  cut  is  made  outward 
and  slightly  downward  of  not  more  than  IJ  inches.  If  necessary, 
episiotomy  may  be  bilateral.  The  pelvic  floor  and  perineum  in- 
stantly retract  and  the  delivery  of  the  head  is  readily  accomplished. 
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As  soon  as  the  head  ia  dehvered,  the  anesthetic  should  be  removed 
from  the  patient's  face.  A  few  moments'  delay  may  be  utilized  in 
cleansing  the  mouth  and  eyes  of  the  child,  and  if  the  cord  is  about 
the  neck  or  pinched  in  the  pelvis  the  cord  should  be  gently  drawTi 
upon  and  loosened.  Aft^r  a  few  moments  the  uterus  should  be  rubbed 
and  stimulated  to  contraction  and  the  child  brought  down  until  the 


Fig.  110. — Forceps  delivery:  extraclion  ot  the  head  over  the  pelvic  floor. 

operator  has  access  to  the  shoulders.  Then,  with  the  fingers  in  the 
posterior  shoulder,  making  traction  downwarfl  and  backward,  if  the 
shoulders  have  not  already  engage<l  beneath  the  pubic  bone,  they 
should  bo  brought  down.  Anesthesia  should  again  be  continued 
and  the  shoulders  delivered,  tlie  posterior  shoulder  first  and  then  the 
anterior,  by  causing  lateral  flexion  of  the  trunk.    It  is  desirable  to 


DELIVERY   BY    FORCEPS 


control  the  patient  during  the  delivery  of  the  shoulders,  as  lacerations 
by  the  child's  elbow  sometimes  happen. 


Rg.  111. — Extraction  of  the  head  with  forceps  prolecting  the  pelvic  floor  (Nagel). 

WTien  the  child  has  been  delivered,  anesthesia  should  be  sus- 
pended during  the  delivery  of  the  placenta. 

Variations  in  Forceps  Operations. — While  we  have  described  the 
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Fig.  112. — The  use  of  the  forceps  with  the  patient  in  the  left  lateral  posture.    Intro- 
duction of  the  lower  or  left  blade  (Keir), 


Fig.  113.— DeliveTyof  the  patient  in  the  left  lateral  posture.     Introduction  of  the 
right  or  upper  blade  with  the  axis-traction  forceps  (Kerr). 

usual  application  and  use  of  the  forceps,  experiences  may  arise 
which  may  require  a  very  difFcrcnt  procedure. 

Many  operators  prefer  to  place  the  patient  upon  her  side  for 
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Fig.  H4.— Delivery  of  the  patient  with  axis-traction  forceps  in  the  left  lat«rtd 
position.  Rotation  of  the  right  or  upper  blade  in  the  hollow  of  tlie  sacrum  to  tlie 
child's  head  (Kerr). 


Hg.  115. — DeHveryof  the  patient  in  the  left  lateral  posture  with  the  a>^s-traction 
forceps.  The  blades  are  locked,  the  traction  rod  of  the  right  blade  in  front  now 
carried  back  beside  the  left  one  (Kerr). 

a  forceps  delivery.      She    is  thus    in  a  position  very  advantage- 
ous for  traction  downward  and  backward,  the  hips  being  at  the 
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Fig.  1 IG. — Delivery  of  the  patient  in  the  left  lateral  poature  with  ftxis-tmction  forceps. 
Tl^e  forcepa  applied  MiiJ  locked  (Kerr). 


Fig,  117. — Delivery  by  ftxis-tntctioD  forceps  inthe  left  lateial  posture:  traction  down- 
wani  and  backward  with  the  traction  rods  (Kerr). 

ed^e  of  the  bed  or  table,  the  perineum  and  pelvic  floor  are  free 
to  dilate,  and  in  the  high  application  of  the  forceps  at  the  pelvic 
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brim  this  position  has  much  to  commend  it.     Its  practice  is  less  often 
employetl  in  America  than  it  might  bo. 

A  more  efficient  procedm^,  where  the  head  descends  through  the 
pelvic  brim  with  difficulty,  is  the  use  of  Mercurio's  or  \\'aleher'K  posi- 
tion (Fig.  119).  In  this  the  patient  is  held  by  two  strong  assistants 
ami  her  sacrum  raised  upon  the  edge  of  a  table  which  has  been 
thoroughly  pafl<ied  to  prevent  injury.  The  lower  extremities  hang 
freely  mobile  and  are  rotated  outward.    The  bladticr  must  be  em|)tied 


Rg.  1 18.— Delivery  <rf  the  patient  in  the  left  lateral  posture  with  axiH-traetion 
forceps,  the  head  passing  over  the  ])clvic  Hour  anil  ]H'nneum  iKcrr). 

with  especial  care  before  the  force|)S  is  applied.  The  operator  then 
sits  beneath  the  edge  of  the  bed  or  table  in  such  a  position  that 
traction  is  made  directly  downward  and  backwaixi.  The  fdnrps  is 
then  apphed  as  accurately  as  pos.sible  to  the  sides  of  the  head,  and 
traction  made  dowTiward  and  backwanl  until  the  pelvic  floor  has  U'cn 
reached.  When  the  hea<l  is  well  upon  the  pelvic  floor  and  rotation 
has  been  effected,  the  patient  may  l)e  drawn  upward  and  backward 
upon  the  table,  the  lower  extremities  flexed,  and  delivery  completed. 
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After  symphysiotomy  and  pubiotomy  the  forceps  is  applied  to 
the  head  a^  in  ordinary  cai^es.  In  making  traction  especial  care  must 
be  taken  to  avoid  bringing  the  heatl  against  the  cut  ends  of  the  pubic 
bone;  the  pelvic  floor  and  (jorincum  may  be  sacrificed,  if  necessary,  to 
avoi<i  this  accident.  Laceration  of  the  anterior  vaginal  wall  after 
pubiotomy  or  symphysiotomy  is  a  serious  accident,  often  followed 


Fig.  119. — Using  the  axis-traction  forceps  with  the  patient  in  Watcher's  pomtion 

(Kerr). 

by  hemorrhage  and  infection.  The  same  caution  applies  to  the 
use  of  forceps  after  vaginal  Cesarean  st-ction,  when  the  lower  uterine 
segment  may  be  injured  if  traction  is  made  in  an  improper  manner. 
This  is  also  true  of  the  use  of  forceps  after  suprasymphyseal  extra- 
peritoneal section. 

The  High,  Middle,  and  Low  Application  of  Forceps. — Writers 
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often  attempt  to  distinguish  various  forceps  applications  by  ref- 
erence to  the  position  of  the  fetal  head.  This  distinction  is  of  more 
theoretical  tlian  practical  value.  The  same  principles  of  applica- 
tion, the  same  necessity  for  axis-traction,  the  same  instruments  and 
appliances  are  necessary  for  all  forceps  applications.  As  other 
operations  have  excluded  the  application  of  the  forceps  to  the  head 
which  is  not  engaged,  it  is  best,  we  think,  to  consider  forceps  applica- 


Flg.  120.— IneffectuAl  appUc«.tioii  of  the  blwles  of  the  forceps  to  the  sideB  of  the 
child's  head  without  flexion  (Farabeuf  and  \'amier). 

tioos  with  reference  to  the  proper  use  of  the  instrument,  and  not  to 
the  position  of  the  fetal  head. 

The  Forceps  in  Deficient  Rotation. — Here,  as  we  have  indicated, 
under  complete  anesthesia  the  operator's  first  effort  is  to  rotate  the 
head  sufficiently  with  the  hand  to  pet  the  occiput  in  front  of  the 
median  line,  when  the  forceps  may  be  applied  to  the  sides  of  the 
child's  head.  Axis-traction  will  bring  the  forceps  and  the  head  to- 
gether upon  the  pelvic  floor,  and  then  into  the  median  line.  In  diffi- 
cult cases,  where  the  forceps  cannot  be  placed  upon  the  sides  of  the 
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head,  Simpson's  forceps  should  be  applied  in  the  oblique  pelvic 
diameter,  traction  made  in  the  axis  of  the  pelvis,  the  grasp  of  the 
blades  being  Relaxed  between  contractions,  and  the  head  encouraged 
to  rotate  within  the  forceps  blades. 


Fig.  121. — Forceps  in  first  poeition  of  vertex,  witli  incomplete  rotation  (Dumm). 
Nae^ele  forceps. 

In  some  cases  the  occiput,  much  to  the  disappointment  of  the 
operator,  will  rotate  directly  backward  instead  of  forward.  In 
these  cases  some  advise  the  abandonment  of  the  use  of  the  forceps, 
the  pushing  of  the  head  upward,  and  the  completion  of  labor  by 
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version.  If  the  head  is  easily  dislodged,  this  may  be  done;  if  it  is 
firmly  engaged  upon  the  pelvic  floor,  such  an  effort  might  cause 
rupture  of  the  uterus.  The  occiput  can  be  delivered  posteriorly  if 
extreme  flexion  can  be  maintained  and  if  the  pelvis  and  the  child's 


Fig.  122.— Forceps  in  second  position  of  vertpx,  with  incomplete  rotation  (Hunun). 
Naegele  forceps. 

head  are  of  proportionate  size.  ConsichTable  laceration  of  the  pelvic 
floor  is  inevitable,  although  we  have  rarely  seen  it  extend  into  the 
rectum.  The  forceps  being  accurately  ajiplicd  to  the  sides  of  the 
child's  head,  traction  is  made  slightly  downward  and  backward, 
the  occiput  pressing  strongly  into  the  pelvic  floor  until  the  fore- 
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head  of  the  child  engages  bcneatli  the  pubes.  The  operator  may 
then  endeavor  to  cautiously  raise  the  occiput  from  the  pelvic  floor, 
while  the  forehead  pivots  beneath  the  pubic  bone.  It  may  be 
necessary  to  loosen  the  grasp  of  the  forceps,  depress  the  handles,  and 
take  a  slightly  different  hold  upon  the  fetal  head.      If  this  cannot 


Fig.  123. — ForcepB  obliquely  over  tiie  head,  first  position  of  vertex,  with  incom- 
plete rotation  (Bumm).     Na^ele  forceps. 

be  accompUshed,  traction  must  again  be  resumed  until  the  head  can 
thus  be  delivered.  Complete  laceration  of  the  ])erineum  and  pelvic 
floor  may  be  avoided  by  surgical  anesthesia,  by  securing  extreme 
flexion  of  the  head  while  passing  over  the  pelvic  floor,  and  by  uni- 
lateral or  bilateral  episiotomy. 

Complications  and    Injuries    Caused   by  the   Forceps. — It  may 
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seem  incretliblc  that  an  «lucatecl  physician  would  attempt  to  drag 
the  fetal  head  witli  the  oI)stctric  forceps  through  a  pelvis  too  small 
for  it.  Yet  those  nho  see  cases  brought  into  hospitals  and  who 
have  a  consultation  practice  will  admit  with  regret  that  such  in  tlie 
case.    The  simple  rule  of  practice  which  asserty  that  after  a  reasonable 


Fig.  124. — Forceps  obliquely  over  the  head  in  (second  position  of  vertex,  with  in- 
complete Tot&tion  (Butiun). 

time,  the  head  not  descending,  it  must  be  pulletl  down,  and  tliat  if 
one  physician  cannot  pull  it  down,  two  or  more  can,  h  sure  at  sonic 
time  to  bring  its  follower  into  an  obstetric  disaster.  It  may  be  too 
much  to  expect  the  general  practitioner  to  know  and  practice  pel- 
vimetry or  for  the  recent  graduate  to  provide  himself  with  a  pel- 
vimeter.    But  recent  graduates  are  taught  to  recognize  engagement 
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of  the  fetal  head,  and  general  practitioners  should  have  learned  the 
same  lesson.  It  would  be  better  for  the  patient  if  no  attempt  be 
made  to  deliver  anil  the  child  die  than  to  have  forcible  attempts  at 
delivery  with  great  disproportion.  Those  who  urge  that  if  the  pelvis 
be  accurately  measured  and  found  to  be  normal,  the  head,  though 


Fig.  125. — Forceps  in  posterior  rotation  of  the  occiput  (Bumm). 

even  not  engaged,  may  be  graspwl  by  the  forceps  and  safely  delivered, 
omit  one  important  factor  in  the  problem.  ^\'e  have  as  yet  no 
reliable  and  accurate  method  for  mpa.suring  the  fetal  head  within 
the  womb.  Our  only  efficient  and  reliable  test  is  the  presence  of  en- 
gagement and  molding;  if  this  be  absent,  efforts  at  delivery  by  trac- 


DELIVERY    BY    FOHCEPS  201 

tion  are  purely  experinicntai.  The  least  injury  which  can  follow  such 
efforts  is  damage  to  the  chilli's  nervous  system,  or  its  death  from 
the  exercise  of  pressuro,  while  the  mother  may  escape  with  more 
or  less  laceration. 

Separation  of  the  symphysis  pubis,  laceration  of  the  urethra  and 
anterior  segment  of  the  pelvic  floor,  laceration  of  the  posterior  seg- 


Fiff.  126. — Exfttnininf;  tlie  (om  rer\'i.\  drawn  downivard  for  repair. 

ment  and  opening  of  the  posterior  vaginal  cul-de-sac  into  the  peri- 
toneal cavity,  may  follow  the  im])ropor  use  of  the  forceps.  The 
writer  had  occasion  to  deliver  a  woman  by  alxloiiiinai  Feetion  into 
whose  abdominal  cavity  a  physician  had  thnist  a  blade  of  a  Tarnier 
forceps  in  the  effort  to  apply  the  instnimrnt  above  the  pelvic  brim. 
The  rent,  measured  through  the  aMomen,  admitted  four  fingers,  and 
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was  successfully  closed  from  above.  The  slipping  of  the  forceps 
may  cause  severe  and  cutting  lacerations,  and  the  violent  use  of  a 
poor  instrument  may  break  the  forceps,  leaving  a  portion  of  the 
forceps  within  the  womb.  The  forceps  may  be  applied  over  the 
unruptured  membranes  and  traction  made,  partially  or  completely 
separating  the  placenta,  followed  by  violent  hemorrhage.  A  loop  of 
cord  may  be  pinched  by  the  forceps,  causing  the  death  of  the  child. 
In  old  primiparae,  or  in  patients  who  have  previously  sustained  injury 
to  the  coccyx,  delivery  by  the  forceps  may  break  the  coccyx  at  its 
junction  with  the  sacrum.  This  may  produce  great  distress  during 
the  patient's  convalescence.  It  can  be  readily  understood  that  the 
use  of  the  forceps  ofiFers  unusual  opportunities  for  the  conveyance  of 
septic  infection;  hence,  our  best  efforts  are  demanded  to  make  the 
use  of  the  instrument  safe  for  mother  and  child. 

Injuries  to  the  Child  Caused  by  the  Forceps. — Facial  paralysis 
from  pressure  upon  the  facial  nerves  not  uncommonly  occurs.  Unless 
pressure  has  been  severe,  recovery  shortly  follows.  Fractures  of 
the  cranial  bones  with  intracranial  bleeding  are  not  uncommon  after 
violent  delivery  through  a  contracted  pelvis.  Bruises  and  wounds 
of  the  scalp  and  abrasions  upon  the  skin  of  the  face  may  occur  in 
difficult  forceps  operations  in  skilful  hands.  In  the  wTiter's  experi- 
ence, a  patient  having  a  contracted  pelvis  had  repeated  and  fruitless 
efforts  at  forceps  delivery  made  by  her  attending  physician.  When 
admitted  to  a  hospital  it  was  necessary  to  deliver  her  by  abdominal 
section.  The  child's  face  was  badly  bruised  and  swollen,  especially 
in  the  region  of  the  orbits  and  over  one  eye.  The  loss  of  sight  in  this 
eye  subsequently  occurred  through  rupture  of  some  of  the  membranes 
of  the  eye  and  the  escape  of  the  media.  Direct  injury  to  the  eye 
by  forceps  is  unusual  and  can  only  occur  after  severe  and  indis- 
criminate traction.  In  applying  the  forceps  to  the  breech  of  the 
child,  slipping  or  improper  application  might  cause  injury  to  the 
genital  organs,  or  wounding  and  bruising  of  the  bladder  might  occur 
if  the  forceps  be  improperly  applied.  In  applying  the  forceps  to  the 
after-coming  head  the  face  is  often  bruised  during  forcible  extrac- 
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tion  over  the  i>elvic  floor.  The  improper  application  of  the  instru- 
ment over  the  occiput  and  face  frequently  causes  severe  wounds. 

The  Frequency  and  Results  of  Forceps  Operations. — It  is  impos- 
sible to  estimate  accurately  the  fretjuency  of  forceps  operations, 
as  the  necessity  for  their  use  depends  so  much  ui)on  the  nervous 
condition  of  the  patient.  In  large  European  clinics,  filled  with 
stolid  peasant  women,  exhaustion  is  comparatively  rare.  With 
American  women,  illustrating  in  varying  degrees  the  degenerating 
influence  of  luxury,  the  use  of  the  forceps  is  very  common.  It  is 
in  cases  where  nervous  exhaustion  nmst  be  avoided  and  the  patient's 
strength  strongly  conserved  in  every  way  that  the  use  of  the  forceps 
is  very  successful.  Improperly  applied  and  without  proper  anti- 
septic precautions  in  these  cases  the  forceps  may  cause  unnecessary 
laceration  and  tend  to  make  the  patient  a  lasting  invalid. 

The  results  of  the  use  of  the  forceps  depend  very  largely  upon 
the  skill  and  technic  of  the  operator.  Thus,  it  is  possible  for  a  skil- 
ful and  careful  obstetrician  to  use  the  forceps  for  years  without  mater- 
nal mortality  resulting  from  the  instrument.  On  the  other  hand,  the 
improper  use  of  forceps  may  be  followed  by  double  mortality.  It 
must  be  understood  that,  in  normal  proportion  between  mother  and 
chikl,  in  skilful  hands  the  use  of  the  forceps  lias  no  maternal  mor- 
tality and  very  slight  morbidity.  In  100  cases  of  high  application 
of  the  forceps,  Rimmen*  had  no  maternal  mortality  which  could  Ix? 
ascribed  to  the  operation  itself.  Deaths  occurred  from  eclampsia 
developing  before  the  operation;  81  per  cent,  of  these  patients  had 
a  normal  puerperal  period,  while  6  per  cent,  had  complicated  recovery; 
5  had  localized  infection;  3,  exudate  in  the  i)elvis;  1,  cystitis;  1,  throm- 
bosis. The  puerperal  period  was  free  from  fever  in  one-half  of  the 
cases,  while  three-eighths  had  a  temperature  rising  to  104°  F.,  one- 
eighth  reaching  above  104°  F.  Injuries  resulting  from  the  high  ap- 
plication of  the  forceps  were :  lacerations  of  the  pelvic  floor  and  peri- 
neum, laceration  of  the  vagina  extending  to  the  pelvic  bones  in  1 
case,  deep  laceration  of  the  cervix  in  1,  rectovaginal  fistula  in  1, 

*  Monatsschrift  f.  Geb.  u.  Gj-n..  Band  25,  Heft  2,  1907. 
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paralysis  of  the  perineal  nerve  in  1,  and  fistula  between  the  ureter 
and  bladder  and  vagina  in  1.  Of  the  100  children,  69  were  dis- 
charged in  good  condition.  The  mortality  among  the  children  was 
31  per  cent.  Many  of  these  were  in  bad  condition  before  operation 
was  undertaken;  12  children  perished  during  deUvery,  and  10  after. 
Among  these  the  umbilical  cord  was  injured  twice.  Among  the  cases 
in  which  the  head  was  molded  before  the  application  of  forceps  the 
fetal  mortality  was  11  per  cent.  Where  the  forceps  was  applied  to 
the  head  not  molded  the  mortality  was  36  per  cent.  The  children 
surviving  suffered  from  pressure  upon  the  parietal  bone  in  1  case, 
pressure  and  indentation  of  the  forehead  in  3,  fracture  of  the  cranium 
in  2,  and  the  formation  of  hematoma  in  1 .  In  the  100  cases  the  maternal 
mortality  from  the  operation  was  nil;  16  per  cent,  of  the  mothers  had 
prolonged  puerperal  periods  with  fever;  7  of  the  mothers  had  lacera- 
tions of  considerable  extent.  Thirty-one  per  cent,  of  the  children 
perished,  and  10  per  cent,  of  the  surviving  children  sustained  con- 
siderable injury. 

In  the  clinic  at  Basle,  in  10,913  cases  of  labor,  the  forceps  was 
applied  in  3.27  per  cent,  of  cases.  Among  these,  78.3  per  cent, 
were  primipane.  The  most  usual  indication  was  threatened  exhaus- 
tion. The  maternal  mortality  was  .97  of  1  per  cent.,  from  fatty 
heart,  eclampsia,  and  rupture  of  the  uterus.  In  8  cases  there  was 
severe  infection,  and  mild  infection  in  36  per  cent.  The  fetal  mor- 
tality was  lO.i)  per  cent,  from  intracranial  hemorrhage,  and  in  a  con- 
siderable number  of  cases  there  was  decided  laceration  of  the  child's 
scalp.  In  the  Dn^sden  clinic,  Leisewitz,*  in  27,238  labors,  found  2.55 
per  cent,  forceps  applications.  The  most  prevalent  indication  was 
danger  to  the  child  from  birth  pressure;  next,  threatened  exhaustion ; 
and  then  in  the  interests  of  mother  and  child.  When  the  fetal  heart 
sounds  dropped  to  80  or  100,  or  rose  above  160,  with  or  without  the 
escape  of  meconium,  the  forceps  was  used  in  the  interests  of  the 
child.  When  the  mother  was  becoming  exhausted,  with  signs  of 
interference  in  the  fetal  circulation,  or  fever  in   the  mother  with 

*  Archiv  f.  Gyn.,  Band  81,  Heft  3,  1907. 
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beginning  asphyxia  in  the  child,  the  forceps  was  applied.  In  the 
mother's  interest,  eclampsia,  nephritis,  heart  lesions,  pulmonary 
tuberculosis,  threatened  failure  of  uterine  contractions,  and  rapidly 
increasing  contraction-ring,  premature  rupture  of  the  membranes, 
and  hemorrhage,  all  furnished  indications.  The  results  in  Conti- 
nental clinics  show  that  the  forceps  is  invariably  used  under  favorable 
conditions  where  the  interests  of  the  child  are  threaten(Ki.  There  is 
considerable  difference  of  opinion  concerning  its  use  for  the  mother 
only.  In  contracted  pelves  the  foireps  was  most  often  applied  in 
justominor  or  symmetrically  contracttnl  pelves.  As  regards  the 
situation  of  the  head  in  these  operations,  it  was  in  the  entrance  of  the 
pelvis  or  upper  pelvis  in  5.31  per  cent.;  in  the  pelvic  cavity  in  50.21 
per  cent.,  and  in  the  outlet  of  the  pelvis  in  4.45  per  cent.  The  appli- 
cation of  the  forceps  in  the  pelvic  brim  was  made  in  contracted  pelves 
where  the  head  had  engaged.  The  relative  application  in  the  mothers 
was  79.5  per  cent,  in  primiparap,  the  multiparte  being  20.95  per  cent. 
The  mortality  of  the  mothers  from  all  causes  was  3.21  per  cent.; 
if  eclampsia  be  excluded  and  forceps  applications  only  considered, 
the  mortality  was  reduced  to  .58  of  1  per  cent.  The  fetal  mortality 
was  lof)3  per  cent.;  fractures  and  com{)ression  in  4.73  per  cent., 
asphyxia  in  6.59  per  cent.,  and  deaths  from  other  causes  developing 
soon  after  birth  in  4.3  per  cent.  Under  the  most  careful  analysis 
fetal  mortality  was  reduced  to  10.68  per  cent.  Where  the  force{)s 
was  used  in  the  interests  of  both  mother  and  child  the  fetal  mortalitv 
was  13.93  per  cent.  In  this  series  the  correctcKl  fetal  mortality  was 
11.54  per  cent.  It  is  curious  to  observe  that  in  normal  pelves  the 
fetal  mortality  was  14.28  per  cent.;  in  5.95  per  cent,  the  improper 
use  of  the  instrument  was  the  cause  of  the  mortality.  When  th(» 
pelvic  outlet  was  contracted  the  fetal  mortality  was  8.5  per  cent. 
The  mother  sustained  injury  requiring  suture  in  73.6  per  cent.  Among 
the  children  5.45  per  cent,  had  paralysis  of  the  facial  nerve;  1.15  per 
cent,  had  paralysis  of  a  nerve  plexus. 

That  severe  laceration  can  follow  the  high  application  of  the 
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forceps  is  illustrated  in  a  case  of  Puppel's.*  The  patient  was  a  very 
large  multipara,  whose  three  previous  labors  had  terminated  spon- 
taneously. In  the  fourth  the  head  failed  to  descend  and  remained 
above  the  inlet  of  the  pelvis.  The  child's  heart  sounds  grew  weak 
and  version  was  attempted,  but  failed.  The  patient  was  then  placed 
in  Walcher's  position,  the  head  pressed  strongly  downward,  and  the 
forceps  applied  in  the  transverse  diameter  of  the  pelvis.  The  uterus 
contracted  strongly,  and  with  suprapubic  pressure  the  child  was 
delivered  in  thirty  minutes.  The  cord  was  about  the  neck  and  the 
child  was  asphyxiated,  but  revived.  The  mother  had  no  laceration 
in  the  cervix  or  perineum  and  the  placenta  was  readily  delivered. 
After  delivery  the  urine  became  bloody,  the  patient  had  pain  on 
the  right  side  above  Poupart's  ligament,  with  dulness  on  percu^ion, 
which  grew  worse,  followed  by  collapse.  She  was  taken  to  a  hospital 
and  after  anesthesia  an  incision  made  over  the  right  Poupart's  liga- 
ment. Very  offensive  urine  escaped  from  the  incision,  with  particles 
of  gangrenous  tissue.  Laceration  had  occurred,  which  extended  to 
the  base  of  the  bladder  in  front,  and  posteriorly  to  the  posterior  spine 
of  the  {)elvis.  Death  follower!  shortly  after.  Although  a  complete 
autopsy  was  impossible,  it  was  found  that  the  tissue  outside  the 
bladder  at  the  sides  of  the  pelvis  had  been  lacerated,  the  bladder 
bruised,  urine  ha^l  extravasated,  and  infection  had  developed.  In- 
jury had  occurred  during  the  forceps  deUvery,  made  more  easily  pos- 
sible by  Walcher's  position.  In  prolonged  labor  the  base  of  the 
bladder  becomes  intensely  congested  and  severe  pressure  may  cause 
necrosis  and  gangrene. 

The  attempt  to  deliver  the  head  at  the  pelvic  brim  without 
uterine  contractions  is  a  dangerous  procedure.  The  writer  recalls 
the  case  of  a  stout,  vigorous  multipara,  who,  during  a  preceding 
pregnancy,  had  gone  some  time  over  the  usual  limit  of  gestation. 
Labor  was  then  induced  by  bougies  and  bags ;  the  latter  were  applied 
at  intervals  for  twenty-four  hours,  causing  intense  suffering.  A 
difficult  forceps  delivery  terminated  in  the  birth  of  a  child  whose 

*  Monatsschrift  f.  Geb.  u.  Gyn.,  Band  25,  Heft  4,  1907. 
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cranium  is  permanently  marked  with  an  indentation  caused  by  the 
forceps.  In  the  following  pregnancy  the  question  arose  as  to  what 
should  be  done  with  this  patient.  It  was  thought  that  the  patient 
should  be  anesthetized  with  ether  and  that  the  head  could  be  brought 
into  the  pelvic  brim  and  delivered  with  forceps,  making  an  imme- 
diate delivery  and  avoiding  the  suffering  and  delay  of  induced  labor. 
The  pelvis  was  ample  in  size,  the  position  and  presentation  of  the 
child  normal,  and  the  advice  was  given  to  allow  the  pregnancy  to  go 
on  until  the  utc^rus  actcnl  spontaneously ;  if  the  head  engaged,  then  to 
deliver  with  forceps  under  ether;  if  engagement  did  not  occur,  to  per- 
fonn  whatever  operation  might  be  necessarj'. 

This  advice  did  not  suit  the  impatient  patient.  Her  family 
physician  was  persuaded  to  anesthetize  her  and  to  deliver  with  for- 
ceps. During  anesthesia  she  was  seizixl  with  heart  failure  from 
which  she  was  revived  with  difficulty.  The  chikl  was  extracted  with 
forceps  as  rapidly  as  possible,  and  was  dead-born  through  birth 
pressure. 

In  cases  where  the  mother  has  had  a  painful  experience  in  former 
lal)or,  her  apprehension  may  Ik*  so  great  that  the  coming  confine- 
ment is  viewed  with  horror.  Any  interference  with  the  genital  tract 
may  te  foUow^l  by  shock,  and  this  is  esp(»cially  apt  to  occur  in  the 
abs<»nce  of  uterine  contractions.  Under  complete  anesthesia  such 
patients  shoukl  be  delivercnl  in  that  manner  which  causes  least  me- 
chanical injury  and  least  disturbance. 

The  use  of  forceps  in  contracted  pelvis  is  indicated  under  one 
condition  only — labor  must  have  developed  sufficiently  to  cause 
engagement  and  beginning  descent.  ^^  hen  this  has  occurred,  if  the 
mother  requires  assistance,  the  forceps  may  be  employed  to  advan- 
tage. Scheffzek*  gives  the  n^sults  of  the  application  of  forceps  in 
the  clinic  at  Breslau.  In  37  cas(>s  it  was  nec(\^sary  to  terminate 
labor  with  pubiotomy  once.  The  mothers  recovered,  although  the 
puerperal  period  in  many  was  complicated  by  rise  of  temperature 
and  by  lacerations;  58  per  cent,  of  the  children  lived  and  42  per  cent. 

*Archiv  f.  Gyn.,  Band  88,  Heft  3,  1909. 


208  OPERATIVE   OBSTETRICS 

perished.  The  application  of  the  forceps  below  the  pelvic  brim  was 
performed  in  60  cases  of  contracted  pelvis,  44  of  whom  were  primipara?. 
There  was  no  maternal  mortality  in  these  cases.  Among  primip- 
arse  there  was  fever  during  the  puerperal  period  in  16  per  cent. 
The  mortality  among  the  children  was  15  per  cent.  This  is  very  simi- 
lar to  the  reports  of  Peham  (17.2  per  cent.),  Burger  (11.6  per  cent.), 
and  Bloodwig  and  Savor  (21.7  per  cent.). 

Although  the  application  of  the  forceps  in  face  presentations  is 
unusual,  Von  Herflf  *  has  had  favorable  re^sults.  Jolly^  has  also  delivered 
the  fetus  in  face  presentations  successfully  with  forceps.  He  re|X)rts 
unsuccessful  casi*s,  where  the  head  had  not  properly  engag(Hl,  with 
posterior  rotation,  and  would  limit  the  use  of  the  instrument  in  face 
presentations  to  favorable  positions  of  the  face. 

In  comparison  with  other  operations  the  skilful  use  of  the  forceps 
in  selected  cases  is  without  maternal  mortality,  has  a  maternal  mor- 
bidity of  about  10  per  cent.,  and  a  fetal  mortality  of  not  less  than 
10  per  cent.  In  improperly  selectcnl  cases,  disregarding  the  absence 
of  engagement  and  molding,  the  use  of  the  forceps  has  a  direct 
maternal  mortality  of  from  3  to  5  per  cent.,  a  maternal  morbidity 
of  20  to  30  per  cent.,  and  a  fetal  moitality  of  30  to  50  per  cent. 
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VERSION 

By  version  is  understood  such  alteration  in  the  position  of  the 
fetus  as  enables  the  operator  to  clasp  the  body  of  the  chikl  for  deliv- 
ery, or  bring  the  long  axis  of  the  fetus  parallel  with  that  of  the 
mother's  birth-canal,  and  render  delivery  possible.  One  of  the 
oldest  operations  in  obstetric  surgery,  version  has  been  overshad- 
owed by  operations  requiring  incision  The  fact  that  it  can  be  per- 
formed in  emergencies  by  a  physician  without  skilled  assistants, 
that  it  gives  the  physician  immediate  control  of  the  fetus,  and  that 
it  is  most  useful  in  some  of  the  most  important  complications  of 
parturition,  makes  it  especially  valuable. 

Varieties  of  Version  with  Reference  to  the  Fetus. — Version  may 
be  cephalic  or  podalic,  as  the  upper  or  lower  extremity  is  brought 
to  the  pelvic  brim.  With  reference  to  the  mother,  version  may  be 
external,  internal,  or  combined. 

By  prophylactic  version  in  contracted  pelvis  is  understood 
version  which  brings  the  breech  first  through  the  pelvis,  the  after- 
coming  head  turning  transversely  at  the  pelvic  brim.  In  a  simple 
flat  pelvis  this  position  of  the  head  is  especially  favorable  for  success- 
ful delivery. 

The  Indications  for  Version. — The  most  obvious  indication  for 
version  is  an  abnormal  position  of  the  fetus,  which  threatens  rup- 
ture of  the  womb  unless  it  be  rectified.  Shoulder  presentation, 
transverse  position,  impaction  of  the  fetus  with  great  distention  of 
the  lower  uterine  segment,  and  threatened  rupture,  form  the  con- 
dition where,  obviously,  measures  must  be  taken  to  alter  the  posi- 
tion of  the  fetus  to  avoid  rupture  of  the  womb.  If  the  condition  is 
just  developing,   it  may  be  possible  to  perform  version  without 
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embryotomy.  But,  if  the  stretching  of  the  lower  uterine  segment 
is  extreme  and  the  uterus  in  tetanic  contraction,  embryotomy  must 
first  be  done  and  delivery  effected  by  version  and  extraetioo. 

Prolapse  of  the  cord,  in  which  efforts  at  reposition  arc  not  suc- 
cessful, is  best  treated  by  carrying  the  cord  above  the  pelvic  brim, 


Fig.  127.— Anterior  rotation  of  the  occiput  by  combined  manipulatioD  (Kerr). 

performing  version,  and  proceeding  to  extraction.  Hemorrhage  from 
the  various  kinds  of  placenta  prajvia  can  be  controlle«:l  with  the  sac- 
rifice of  the  fetal  life,  by  turning  the  child  and  using  it  as  a  plug. 
Positions  of  the  fetal  head  which  defeat  efforts  at  forceps  delivery, 
such  as  brow  presentation,  parietal  bone  presentation,  posterior  im- 
paction of  the  occiput,  or  face  presentation,  may  often  be  temai- 
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nated  by  version  under  ilcvp  ancstheiiia,  followed  by  extraction.  In 
labor  in  contracti^d  pelves,  version  must  be  selected  only  in  simple, 
flat  pelves,  when  it  is  definitely  known  that  the  internal  antero- 


Fig.  128.— Thorn's  method  for  ronvertinjta  fawinto  a  vertex  presentation.     Tlie 
amiHs  imlictttt?  the  (tiriictions  of  pressure  and  tractioD  (Kerr). 

posterior  diameter  is  at  least  8,5  cm.,  and  the  head  of  the  child  not 
excessively  large  or  hanl.  \'ersion  in  justoniinor  pelves,  in  funnel- 
shaped  pelves,  in  highly  rachitie  pelves,  and  in  the  rarer  forms  is 
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usually  followed  by  fetal  death  and  injury  to  the  mother.  In  com- 
plex presentations,  where  the  use  of  forceps  is  impossible  and  it  is 
difficult  to  map  out  the  fetus,  deUvery  becoming  necessary,  version 
will  give  the  best  results. 

The  Essentials  for  Successful  Version  and  Preparation  for  the 
Operation. — For  version  and  its  adjunct,  extraction,  to  be  successful, 
the  internal  anteroposterior  diameter  of  the  pelvis  must  be  at  least 
8.5  cm.  and  the  child  not  excessive  in  size.  There  must  be  no  essen- 
tial contraction  at  the  pelvic  outlet.  The  uterus  must  not  be  in  a 
highly  tetanic  condition.  The  urinary  bladder  must  be  thoroughly 
emptied  by  catheter,  and  the  rectum  by  injection.  If  possible,  a 
competent  anesthetizer  must  be  available.  Aseptic  and  antiseptic 
precautions  are  imperative. 

Patients  should  be  prepared  for  version  by  rendering  the  external 
part^  aseptic  as  thoroughly  as  possible;  the  patient  should  l)e  cath- 
eterized  when  anesthetized  complet(*ly.  Chloroform  anesthesia 
should  be  employed  during  version.  If  the  operator  is  to  proceed 
no  further,  anesthesia  may  cease  and  lalK)r  allowed  to  go  on  spon- 
taneously. If  extraction  is  to  follow  version  as  soon  as  {)ossible, 
ether  should  be  substituted  for  chloroform  after  version  is  com[)lete. 
The  patient  should  be,  in  most  cases,  in  the  dorsal  position,  with  the 
lower  extremities  suitably  separated.  The  thighs  should  be  flexed 
sufficiently  upon  the  abdomen  to  relax  the  muscles  at  the  pelvic  brim. 
If  external  version  is  to  be  performed,  it  is  not  always  necessary  to 
put  the  patient  upon  a  table.  If  the  operator  expects  to  practice 
vaginal  manipulation  immediately  aft(T  ext(Tnal  version,  a  table 
or  very  high  narrow  bed  will  be  necessary.  A  copious  vaginal  irriga- 
tion of  1  per  cent,  lysol  should  be  given  before  internal  or  combined 
version  is  attempttxl.  The  opcTator  should  hav(»  in  readinc^ss  in- 
struments and  appliances  for  controlling  hemorrhage,  giving  stimu- 
lation, and  repairing  lacerations.  If  extraction  is  to  follow,  the  for- 
ceps and  'instruments  for  repairing  lacerations,  with  appliances  for 
resuscitation  and.  care  of  the  child  must  be  provided,  as  dang(T  or 
injury  to  the  child  is  considerable. 
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External  Version. — In  patients  who  are  not  highly  sensitive 
and  nervous,  in  whom  the  fetus  occupies  an  unfavorable  position, 
or  where  the  contour  of  the  pelvis  is  such  that  it  is  desired  to  cause  a 
different  presentation,  an  attempt  may  be  made  to  turn  the  fetus  by 
external  manipulation.  If  it  is  the  purpose  of  the  operator  to  in- 
stitute delivery  immediately  after,  external  version  should  not  be 
undertaken  until  the  cervix  is  partly  dilated  or  dilatable.  It  is  almost 
imperative  that  the  membranes  be  unruptured.  The  patient  should 
lie  upon  the  back,  with  the  thighs  flexed,  and  if  she  be  excitable, 
sensitive,  or  irritable,  she  should  have  transient  anesthesia  with 
chloroform.  The  operator  should  map  out  the  fetus  carefully  by 
palpation  and  auscultation,  and  determine  in  which  direction  he 
wishes  to  turn  the  child.  Placing  his  hands  at  the  extremities  of  the 
fetal  ovoid,  he  should  endeavor  to  lift  the  fetus  slightly  away  from 
the  pelvic  brim,  and  with  one  hand  bring  that  extremity  of  the 
fetus  to  the  brim  which  he  desires  to  have  enter,  while  with  the 
other  hand  he  carries  the  opposite  extremity  upward  in  the  mother's 
abdomen.  This  is  best  accomplished  by  gentle  intermittent  efforts, 
pausing  between  them,  and  holding  the  fetus  gently  but  firmly  in  its 
newly  acquired  position.  If  the  membranes  are  unruptured,  the 
fetus  not  excessive  in  size,  and  the  muscular  action  of  the  mother 
controlled,  it  may  thus  be  possible  to  turn  the  child  in  the  manner 
desired. 

The  Retention  of  the  Child  After  External  Version. — ^While  one 
may  succeed  in  turning  the  child,  it  is  another  matter  to  retain  it  in 
the  desired  position.  Efforts  have  been  made,  by  placing  a  long  pad 
on  each  side  of  the  abdomen,  to  prevent  the  fetus  from  returning  to 
its  undesired  situation.  A  firm  bandage  has  been  applied  over  this 
pad,  and  the  patient  kept  lying  upon  that  side  which  would  best 
facilitate  descent  and  engagement.  Unfortunately,  these  efforts 
are  not  always  successful. 

If  the  fetus  is  to  remain  in  its  desired  position  after  external 
version,  the  presenting  part  must  be  brought  into  the  pelvic  brim 
and  the  membranes  ruptured,  so  that  definite  engagement  and  mold- 
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ing  will  develop.  The  cervix  should  at  least  be  thoroughly  softened 
and  slightly  dilated  for  this  to  occur.  When  these  conditions  are 
present  the  fetus  will  remain  in  its  desired  position.  After  perform- 
ing external  version,  if  the  operator  wishes  to  proceed  to  bring  the 
patient  into  labor,  he  should  dilate  the  cervix  as  thoroughly  as  the 
conditions  will  permit  and  then  rupture  the  membranes.  If  the 
head  enters  the  pelvis  promptly,  not  all  of  the  amniotic  liquid  will 
escape,  and  labor  wiU  develop  with  the  fetus  in  the  desired  posi- 
tion. 

The  advantages  of  external  version  are  that,  so  far  as  the  manip- 
ulation is  concerned,  it  exposes  the  patient  to  no  danger  from  infec- 
tion, and,  with  reasonable  skill,  there  is  little  risk  of  injuring  the 
child,  the  placenta,  or  the  mother.  Unfortunately,  unless  the 
operator  is  prepared  to  bring  on  labor  immediately,  the  results  of 
external  version  are  so  uncertain  that  it  cannot  be  considered 
reliable. 

CombiQed  Version. — Combined  version,  often  described  as  Brax- 
ton-Hicks'  method,  consists  in  altering  the  position  of  the  fetus  by 
the  fingers  of  one  hand  introduced  within  the  vagina,  aided  by  ma- 
nipulation with  the  external  hand. 

Indications  and  Preparation  for  Combined  Version. — Combined 
version  is  most  often  performed  for  placenta  previa.  Its  object,  in 
this  condition,  is  to  enable  the  operator  to  grasp  a  fetal  leg,  by  trac- 
tion to  bring  the  breech  into  the  pelvic  cavity,  compressing  the 
placenta  against  the  pelvic  wall  and  stopping  hemorrhage.  It  is 
frequently  not  followed  by  extraction,  and  in  placenta  praevia,  as  the 
life  of  the  child  is  disregarded,  its  body  is  used  as  a  plug.  Com- 
bined version  is  also  employed  in  cases  where  the  cervix  is  partly 
dilated,  where  some  condition  arises  rec^uiring  comparatively  prompt 
delivery  or  necessitating  pressure  in  the  lower  portion  of  the  womb. 
Thus,  in  eclampsia,  with  partly  dilated  cervix,  if  the  operator  ruptures 
the  membranes  and  brings  down  a  leg  of  the  fetus,  convulsions  will 
sometimes  cease. 

To  prepare  a  patient  for  combined  version  the  usual  antiseptic 
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precautions  for  vaginal  operation  should  be  observed.  Chloro- 
form should  at  first  be  employed,  followed  by  ether  if  prolonged 
manipulations  are  desired;  the  patient  should  be  carefully  cathe- 
terized  under  complete  anesthesia.  With  the  patient  upon  her  back, 
on  a  table  or  high  narrow  bed,  the  operator  should  intro<.luce  several 
fingers  of  one  hand  into  the  vagina  and  examine  the  cer\nx.    He 


Elg.  129. — The  breech  as  a  tampon  in  placenta  prtevia  (Bumm). 

should  dilate  the  cervix  as  far  as  possible  with  the  fingers,  avoiding 
at  first  rupture  of  the  membranes.  When  he  has  accomplislied  as 
much  as  possible  in  this  way,  ttie  fetus  shouki  be  pressed  gently 
downward  into  the  pelvis  and  the  membranes  ruptured.  At  this 
moment  the  fingers  are  to  be  insertetl  as  far  as  possible  and  an  effort 
made  to  grasp  one  of  the  feet  of  the  child.  This  may,  at  first,  be  im- 
possible, and  the  knee  may  be  reached ;  in  other  cases  the  arms  pro- 
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lapse  and  the  operator  can  find  with  his  fingers  nothing  but  the 
head  and  upi>er  extremities.  The  internal  fingers  should  not  be 
withdrawn,  but  the  external  hand  should  be  placed  upon  the  abdo- 
men, the  head  pushed  gently  upward,  and  the  lower  extremities  of 
the  fetus  pressed  downward.  With  patience  and  gentle  manipula- 
tions it  is  usually  possible  to  cause  the  lower  extremities  to  descend 
into  the  pelvic  cavity,  so  that  one  or  both  feet  can  be  grasped.  When 
this  has  been  accomplished,  the  breech  should  be  brought  into  the 
pelvis  and  a  noase  of  sterile  gauze  bandage  placed  about  one  foot, 
so  that,  if  necessary,  traction  can  be  made  at  intervals  without  intro- 
ducing the  fingers  within  the  vagina.  If  extraction  is  not  to  follow, 
the  vagina  should  be  tamponed  lightly  with  10  per  cent,  iodoform 
gauze.  Some  prefer  to  attach  a  light  weight  to  the  noose  around 
the  fetal  ankle  to  maintain  constant  pressure  against  the  cervix, 
thus  keeping  the  body  of  the  chikl  tightly  applicM:!  to  the  sides  of  the 
pelvis. 

Combined  Version  for  Shoulder  Impaction. — In  cases  of  shoulder 
presentation,  if  impaction  threatens  rupture,  version  may  be  pcTformed 
to  dislodge  the  shoulder  and  bring  the  head  or  breech  into  the  pelvic 
brim.  This  manipulation  rcfjuires  good  judgment,  patience,  and 
dexterity.  The  patient  must  be  placed  upon  her  back  upon  a  bed 
or  table,  antiseptic  precautions  thoroughly  made,  the  bladder  com- 
pletely emptied  under  anesthesia,  and  chloroform  given  to  complete 
relaxation.  The  position  of  the  fetus  being  carefully  mapped  out, 
the  operator  introduces  one  hand  within  the  vagina  and,  ins(»rting 
the  fingers  in  the  axilla  of  the  fetus,  endeavors  very  gently  to  lift  the 
shoulder  up  from  the  pelvic  brim.  The  patient^s  thighs  should  be 
flexed  during  this  maneuver  to  relax  the  muscles  at  the  brim  of  the 
pelvis.  The  external  hand  shoukl  endeavor  to  dislodge  the  breech 
of  the  child  from  its  position,  and  carry  it  gently  upward  and  toward 
that  side  of  the  mother's  alxlomen  upon  which  the  head  is  resting. 
If  the  operator  feels  that  he  is  moving  the  chikl,  he  will  then  attempt 
to  raise  the  child  sufficiently  high  to  permit  the  head  to  present  at 
the  pelvic  brim.     He  may  often  be  greatly  aided  by  intermittent 
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F^g.  130. — Impacted  ahoulder  preeeotatioD  with  prolapse  of  the  ami  (Chiare). 
manipulations  by  an  assistant,  who  stands  at  the  patient's  side  and 
endeavors  to  control  the  descent  of  the  head. 
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Should  this  effort  fail,  the  operator  may  then  try  to  cause  the 
descent  of  the  breech  and  the  ascent  of  the  head  into  the  uterine 
cavity.    The  shoulder  is  then  lifted  directly  upward  and  to  one  side 


Pig.  131. — Rupture  of  the  uterus  in  its  most  usual  location,  Bhowing  the  contrac- 
tion-ring and  Bandl'a  groove  or  depression  ver>-  strongly  marked  (Nagel). 

of  the  promontory  of  the  sacrum,  the  head  is  carried  gently  upward 
into  the  uterine  cavity,  and  the  breech  thus  allowed  to  drop  down- 
ward into  the  pelvis. 
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The  danger  of  uterine  rupture  must  always  be  kept  in  mind  in 
these  manipulations.  Should  success  not  be  immediately  obtained 
under  gentle  manipulation,  the  operator  should  desist  and  perform 
embryotomy  in  the  interests  of  the  mother.  The  danger  of  uterine 
rupture  may  be  estimated  before  operation  by  the  tetanic  condition 
of  the  uterine  muscle,  the  presence  of  the  contraction-ring,  its  dis- 
tance from  the  pubes,  the  distended  condition  of  the  lower  uterine 
segment,  and  the  size  and  consistence  of  the  fetal  head.  Slight  fever 
on  the  part  of  the  mcWier,  rapid  pulse,  restlessness  and  complaint, 
or  severe  abdominal  pain  contraindicate  combined  version  and  call 
for  embryotomy. 

Internal  Version. — ^This  is  usually  termed  podalic,  as  it  is  not 
often  that  the  attempt  is  made  to  completely  turn  the  fetus  and  bring 
the  head  to  the  pelvic  brim  by  the  introduction  of  the  hand.  As  the 
name  indicates,  in  this  operation  the  hand  is  introduced  within  the 
uterus,  and  the  fetus  is  dislodged  sufficiently  from  its  faulty  position  to 
permit  the  turning  of  the  fetal  body,  so  that  its  long  axis  is  parallel 
to  that  of  the  birth-canal.  In  most  cases  version  is  followed  by  ex- 
traction, so  that  version  and  extraction  are  often  considered  as  one 
operation,  and  spoken  of,  inaccurately,  as  version. 

The  Indications  for  Version. — A  transverse  or  oblique  position 
of  the  fetus,  the  head  not  engaged  and  inaccessible  for  the  forceps, 
prolapse  of  the  cord  while  the  head  is  presenting  above  the  pelvic 
brim,  a  second  child  in  twin  pregnancy,  conditions  in  which  prompt 
delivery  is  necessary,  but  as  the  head  has  not  descended  and  engaged, 
the  forceps  cannot  be  used,  malpositions  of  the  fetus  which  render 
the  engagement  and  descent  of  the  head  impossible,  are  the  princi- 
pal indications  for  the  performance  of  version.  In  placenta  pra^via 
version  is  done  to  check  hemorrhage  at  the  sacrifice  of  the  child's 
life.  On  the  contrary,  in  prolapse  of  the  cord,  version  is  performed 
to  save  the  life  of  the  infant.  The ,  advantages  of  version  are 
that  it  enables  the  physician  at  once  to  diagnosticate  accurately  intra- 
uterine conditions  which  have  caused  labor  to  cease  and  it  places 
the  fetus  practically  under  his  control.    With  one  accustomed  to 
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operate  by  version,  the  operation  can  be  performed  with  very  little 
a^€it•-ta^ce  and  ix)ssibly  without  a  trained  person.  It  is  thus  the 
expedient  of  the  general  practitioner,  should  he  Ik-  overtaken  while 
alone  with  some  serious  obstetric  emergency.  The  performance  of 
version  requires,  in  itself,  no  instruments,  althoiigli  extraction  is 


Fig.  132. — Bipolar  vereioo:  Dislodging  tlie  head  from  the  pelvic  brim  (Kerr). 

often  accompanied  by  laceration,  and  the  operator  should  be  prepared 
to  control  hemorrhage  and  immediately  n-pair  lacerations. 

The  Technic  of  Version. — For  the  successful  performance  of  ver- 
sion the  patient  should  be  place<l  on  a  high  table,  at  its  etige,  upon 
her  back,  the  thighs  thorouglily  flexed  Ufron  the  abtlonien,  the  legs 
upon  the  thighs.     If  possible,  the  lower  extremities  should  \x-  sep- 
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arated  by  assistaots,  as  it  may  be  necessary  to  vary  the  position  of 
the  limbs  if  extraction  is  to  follow  version.  If  the  operator  is  alone 
and  must  anesthetize  the  patient  and  perform  version  without  assist- 
ance, he  may  place  the  patient  on  her  left  side  at  the  edge  of  a  high 
bed  and,  standing  opposite  her,  anesthetize  her  with  chlorofonn  with 
the  left  hand,  and,  introducing  the  right,  perform  version.    The 


J'ig.  133.— Bipolar  veraion:  Turning  the  child  by  combined  nianipul&tion  (Kerr). 

suggestion  has  been  matle  that  in  cases  where  the  presentation  of  the 
fetus  was  complex  and  difficult  to  adjust,  above  the  pelvic  brim,  that 
the  patient  be  placed,  if  possible,  upon  her  abdomen,  thus  straighten- 
ing the  axis  of  the  birth-canal  and  enabling  the  operator  to  draw 
the  fetus  downward  easily. 

The  anesthetic  should,  preferably,  be  chloroform  during  the  per- 
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formance  of  versioD.  If  extraction  is  not  to  follow,  anesthesia  should 
cease  as  soon  as  version  is  complete.  If  the  oi>erator  intends  to  pro- 
ceed to  delivery,  ether  should  take  the  place  of  chloroform.  The 
patient  should  be  antisepticatly  prepared,  and  a  copious  va^nal 
douche  of  lysol  {1  per  cent.)  should  be  administero<l.  In  suspected 
ca-'^es  a  very  thorough  vaginal  cleansing  with  tincture  of  green  soap  and 
lysol  should  be  made,  followed  by  copious  irrigation  with  boiletl  water 


Fig.  134.— Bipolar  version:  Turning  tlie  child  by  combined  manipulation;  fcrasping 
the  foot  (Kerr). 

and  then  bichlorid  (1:4000).  The  patient  .should  be  thoroughly 
catheterized  when  completely  under  the  anc'sthotio.  The  operator's 
hands  and  forearms  above  the  elbow  should  be  made  aseptic  and 
covered  with  sterile  rubber  gloves  or  gauntlets.  The  limbs  and  ab- 
domen of  the  patient  should  be  covered  with  sterile  linen.  The  posi- 
tion of  the  fetus  should  be  thoroughly  mapi^ed  out  by  palpation  and 
auscultation,  and  the  oi)erator  should  fix  in  his  mind  the  probable 
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locatioD  of  the  lower  extremities  of  the  child.  If,  for  example,  the 
head  is  upon  the  left  side  of  the  mother,  the  back  to  the  front,  the 
right  shoulder  presenting,  the  lower  extremities  of  the  fetus  will  be 
found  in  the  upper  and  right  side  of  the  motlier's  uterus.  In  com- 
plex presentations  the  operator  should  try  to  recognize  the  position 
of  tlie  back,  and,  naturally,  search  opposite  this  for  the  feet.    That 


Fig.  135. — Podalic  version :  Grasping  the  feet  (Farabeuf  and  Vsmier), 

hand  should  be  inserted  into  the  uterus  which,  as  the  operator  ats 
before  his  patient,  is  opposite  the  feet  of  the  child. 

The  hand  should  be  folclo<l  into  a  cone  and  passed  along  the  pos- 
terior wall  of  the  vagina  and  pelvic  floor  as  far  back  as  possible,  thus 
avoiding  the  fetal  body,  which  in  transverse  position  lies  usually  to 
the  front.     Reaching  the  sacrum,  the  fingers  should  ascend  upon  the 
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side  where  the  Feet  are  sought,  and  the  effort  be  made  to  grasp  the 
lower  foot  of  the  child.  If  it  is  necessary  to  procewl  promptly  with 
extraction  and  Iwth  feot  an?  available,  both  should  l>e  taken.  The 
foot  or  feet  should  be  grasped  between  the  fingers  of  the  operator,  the 
thumb  being  placetl  across  them  to  the  front  to  make  tlie  grasp 
secure.    The  operator  should  then  bring  the  hand  slowly  and  steadily 


Fig.   136. — Bipolar  versionr  Rringinfr  clown  tlip  lireecli  &nd  legu  by  traction  upon 
tlie  foot  (Kerr). 

downward  in  the  oblique  diameter  of  the  pelvis,  reiiionibering  to 
turn  the  limbs  of  the  child  so  that  the  heels  jjoint  tuwanl  the  pubes. 
The  effort  of  the  operator  should  be  to  bring  the  back  of  the  child 
toward  the  pubes  from  the  very  beginning  of  version.  The  external 
hand  may  make  pressure  upon  the  abdomen,  covered  with  sterile  linen, 
gently  pushing  the  head  upward  in  the  opposite  direction  from  that 
in  which  the  hand  grasping  the  feet  is  traveling.     Should  manipula- 


OPERATIVE   OBSTETRICS 


tion  cause  vigorous  uterine  contractions,  the  operator  should  hold 
the  fetus  in  the  position  obtained  and  wait  until  the  contractioD  is 


Fig.  137. — Vrraion  in  breoch  presentation,  first  position;  extended  limbs;  feet 
in  the  fundus  of  the  uterus,  bringing  down  the  (interior  and  left  foot  with  the  left 
band  (NnKel). 

[lEist.  Remembering  the  danger  of  uterine  rupture  if  the  fetal  body 
fails  to  move  after  gentle  and  patient  efforts,  the  operator  may  be 
obliged  to  depi,st,  and  terminate  labor  in  some  other  way.    When 
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one  or  both  lower  extremities  protrude  from  the  vulva,  version  may 
be  said  to  have  been  accomplished.  The  operator  may  then  deter- 
mine whether  to  allow  the  child  to  be  expelled  spontaneously  or  to 
proceed  with  extraction.  If  the  extraction  is  not  to  follow  version, 
a  noose  of  gauze  bandage  may  be  placed  around  the  child's  Iqwer 


R(t.  138.— Veraion  and  extJaclion;  grasping  the  fool  (Kerr). 
extremities,  and,  if  desired,  a  light  weight  may  be  attached  to  the 
bandage,  thus  making  continuous  but  gentle  traction.  In  placenta 
pnevia,  where  version  is  made  to  stop  hemorrhage,  such  traction  should 
not  be  employed.  After  version  the  operator  should  not  proceed  to 
extraction,  but  the  parts  should  be  thoroughly  cleansed  and  the  pa^ 
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tieat  given  stimulants  until  the  uterus  acts  spontaneously.  If  the 
child  is  not  to  be  immediately  delivered,  its  body  should  be  wrapped 
in  warm  sterile  towels  with  the  hope  of  saving  its  life.  An  exam- 
ination should  be  made  to  ascertain,  if  possible,  that  the  cord  is 
not  pinched  between  the  pelvis  and  the  body  of  the  child.  If  the 
cord  is  undergoing  dangerous  compression,  it  should,  if  possible,  be 


FiR.  139. — IntemHl  podalic  version,  the  patient  lyinp;  on  her  left  side.  The 
ri((ht  hanit  of  (he  opcraior  is  psfised  upward  (o  pasp  (he  left  toot  of  the  child. 
The  fetus  is  in  transverse  position,  shoulder  presentation  (Nagel). 


carrie^l  to  the  side  of  the  promontorj'  of  the  sacrum,  wliere  pressure 
will  be  ](>ss. 

During  version  it  is  sometimes  considered  advantageous  to  retain 
a  hold  upon  a  prolapsed  arm  of  the  fetus.  This  may  be  done  by 
passing  a  noose  of  gauze  bandage  around  the  prolapsed  arm  at  the 
wrist,  while  the  operator  procccfis  to  turn  the  child. 
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Veisioii  After  Pubiotomy  and  Section  Through  the  Lower  Uterine 
Segment.^\'crsion  and  extraction  after  pubiotomy  should  bt  avoided, 
It  is  practically  impossible  to  perform  version  and  extraction  without 
making  pressure  with  the  fetal  head  against  the  cut  rnils  of  the  pubic 
bone;  and  such  pressure  miis=t  result  in  lacerations  which  would,  in 
many  cases,  open  into  the  pelvic  or  peritoneal  tissues.     After  vaginal 


Fig.  140. — Internal  podalic  vereion.    The  operalor  hjis  griu-ped  the  fool,  and  is 
bringing  down  the  left  and  lower  leg  of  the  ehilil  {XiiBcD. 

Cesarean  section  or  supnusymphyseal  section  throufjh  the  lower 
uterine  segment,  version  and  extraction  should  be  avoided  if  possible, 
because  of  the  danger  that  turning  may  tear  the  lower  uterine  seg- 
ment and  wbund  the  peritoncnrn. 

The  Results  of  Version. — In  contracted  pelves,  before  Cesarean 
section  and  pubiotomy  were  commonly  employed,  version  was  ad- 
vised and  frequently  practised.     In  many  Continental  clinics  10 
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per  cent,  of  cases  of  contracted  pelves  were  delivered  by  version  and 
extraction.  This  operation  was  followed  by  a  considerable  maternal 
mortality.  In  22  eases  Scheffzek'  lost  2  mothers;  3  mothers  suffered 
from  complications  during  recovery.  His  mortality  rate  for  the 
children  was  59.6  per  cent.    Hannes  gives  a  fetal  mortality  of  34.5 


Rg.  141. — TnternHl  version  with  the  patient  lying  upon  her  right  dde,  the 
operator  introducing  his  left  hand  into  the  uterus,  and  with  the  thumb  pushing 
the  head  of  the  child  usidp;  while  the  finj^crs  are  parried  upward  to  reach  the  feci. 
The  left  hand  presses  the  breech  down  through  the  abdominal  wall  and  utenie 
(Nftgel). 

per  cent.;  Peham,  of  60  per  cent.  Such  results  in  the  hands  of  expe- 
rienced operators  have,  caused,  in  great  measure,  the  abandonment 
of  version  in  contracted pehcs.    Pollock ■  has  souglit  to  lessen  the  diffi- 

'  Archiv  f.  Gyn.,  Hand  88,  Heft  3,  1909. 

*  Trans,  of  the  Obstetrical  Society  of  London,  vol.  4,  1900. 
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culty  of  version  by  placing  the  patient  in  the  Trendelenburg  pos- 
ture. 

While  version  and  extraction  arc  followed  by  considerable 
mortality  in  contracted  pelves,  in  normal  pelves  the  maternal 
mortality  is  but  slightly  greater  than  that  of  the  use  of  forceps. 
The  fetal  mortality  of  version  and  extraction  must  always  be  con- 


Fig.  142. — Internal  podalic  voision.  The  pulipjit  u|)on  her  fighi  side;  the  left 
hand  of  the  operator  is  panned  over  the  brenst  of  the  child,  pushini;  up  the  heaci 
and  Bhouidere  so  that  the  breeeh  may  dewend.  The  rinht  hand  of  the  o[)erator 
assists  by  manipulating  the  utenm  through  the  abdominal  wall  (Na|;el) 

siderable,  independent  of  the  size  of  the  pelvis.  The  manipu- 
lation necessary  to  turn  the  child  favors  the  entrance  of  air  into  the 
uterus,  and  may  be  followed  by  air  emlx)Iism,  as  in  a  case  n'jKirted 
by  Apfelstedt.'  The  patient,  a  multipara  with  normal  pelvis,  had 
•  Zentralblatt  f,  Gyn,,  No.  '.';i,  1007. 


232  OPERATIVE    OBSTETRICS 

face  presentation  and  si)ontaneous  labor  ceasiHl,  After  incisions 
into  the  cervix,  hemorrhage  and  collapse  occurred.  The  placenta 
was  found  low  in  the  utenis  and  version  was  immediately  done. 
The  patient  steadily  collapsed  and  died  with  symptoms  of  air  embo- 
lism. 


Fig.  143. — Intcmai  podalic  veniion,  as  in  Ihe  preceding.  The  breech  has  bc<^ 
brought  sufficiently  Sal  dawn  for    the  operator   to  gras))  the  upper  right   fool 

(Nagel). 

Version  may  also  caust'  the  detachment,  partial  or  complete,  of 
the  placenta,  while  the  danger  of  uterine  rupture  can  never  be  for- 
gotten. So  far  as  the  fetus  is  concerned,  difficult  version  may  cause 
fracture  of  the  humerus  in  the  endea^■or  to  dislodge  the  arms  from  a 
vicious  position,  fracture  of  the  thigh  in  endeavoring  to  bring  down 
the  lower  extremities,  partial  dislocation  of  the  joints  of  the  lower 
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estremities,  injury  to  the  umbilical  cord,  injury  to  the  child's  face 
and  heati,  and,  where  extraction  follows  with  difficulty,  fracture  of 
the  cranium  with  intracranial  bleeding.  The  results  of  version  clearly 
indicate  that  it  is  an  operation  in  the  interests  of  the  mother,  and 
that  only  in  prolapse  of  the  cord,  with  the  conditions  favorable  for 
easy  extraction,  can  it  be  considered  an  operation  undertaken  in  the 


Fig.  144.— Internal  podslic  version,  ns  in  the  preceding,  grasping  the  right  ante- 
rior foot  with  the  left  hand  of  the  operalor  (Nagfl). 

interests  of  the  child.  The  liability  of  septic  infeetion  during  version 
is  considerable,  as  the  hand  is  introduced  within  the  womb,  and  while, 
theoretically,  it  is  within  the  membranes,  there  is  abundant  oppor- 
tunity for  infection  during  the  passage  of  the  hand  through  the 
cervix. 

Spontaneous  Version. — It  ha.?  been  observed  in  some  cases  that 
although  the  child  was  transverse  at  the  pehic  brim,  the  shoulder 
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impacted,  and  the  fetus  apparently  immobile,  after  some  time  the 
child  would  be  spontaneously  expelletl,  the  breech  or  head  pre- 
senting.   This  is  most  apt  to  happen  if  the  child  be  dead  or  macer- 


Fi(5.  MS. — BrinRinK  down  the  bruech  by  combined  manipulation,  a  aling  being 
attaclieiJ  to  one  ankle,  the  operator  mailing  traction  upon  the  sling  with  one  hand, 
and  pushing  the  bead  up  nith  the  other  (Nagel). 

ated  or  if  it  be  of  unusually  small  size.     This  is  much  acceler- 
ated if  the  patient  maintains  a  squatting  [losturc.    King '  draws 

•  Surgery,  Gynecologj',  and  ObstctricK,  August,  1908. 
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attention  to  this  fact,  and  advises  the  placing  of  such  patients  in  a 
squatting  posture,  the  thigh  opposite  the  fetal  head  considerably 
advanced  in  front  of  the  other;  if  the  patient  leans  forward,  steady- 
ing the  body  by  grasping  the  side  of  the  bed  or  a  chair,  the  axis  of  the 


Fig.  146.— Podalic  version  complete,  with  the  bringing  dowT  of  the  left  foot  (Nagel). 

pelvis  is  favorably  directed,  the  abdominal  muscles  arc  stimulated 
to  contraction,  and  spontaneous  version  may  be  ho|>eil  for.  The 
writer  can  confirm  King's  observation,  as  he  has  several  times  seen 
spontaneous  version  follow  this  maneuver. 
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Dilation  of  the  Cervix  in  Version. — In  many  cases  it  is  necessary 
to  perform  version  before  the  cervix  is  completely  dilated.  Unless 
the  indications  are  most  pressing,  the  operator  should  precede 
version  by  manual  dilation.  In  the  face  of  threatened  hemorrhage 
he  may  introduce  the  hand  as  hastily  as  possible.  The  undilated 
condition  of  the  cervix  should  warn  the  operator  not  to  perform 
rapid  extraction,  especially  in  cases  where  the  child  is  dead,  exhausted 
from  hemorrhage,  or  has  been  badly  injured.  If  it  is  hoped  to  save 
the  child,  then  the  mother's  cervix  may  be  torn  to  permit  the  exit 
of  the  child,  and  immediately  repairal  after  delivery.  The  use 
of  dilating  bags  is  rarely  advantageous  before  version,  as  their  action 
is  too  slow  for  dangerous  cases,  and  the  operator  usually  prefei's  to 
perform  dilation  with  the  hand.  Multiple  incisions  in  the  cervix 
preceding  version  may  be  used  in  cases  where  the  cervical  tissue  is 
unusually  dense  and  resisting. 

The  Prognosis  of  Version  and  Extraction. — In  dealing  with 
patients  and  their  friends,  the  operator  should  be  careful  to  warn 
the  friends  of  the  mother  that  if  extraction  must  be  performal 
the  chances  of  the  child  are  not  so  good  as  those  in  normal  labor 
or  with  the  use  of  forceps.  In  cases  where  version  is  done  without 
extraction,  the  necessity  for  sacrificing  the  child  in  the  interests  of 
the  mother  should  be  explained.  Version  is  sometimes  necessarj^  in 
the  case  of  fetal  monstrosities,  where  an  exact  diagnosis  of  the  fetal 
condition  is  impossible  without  the  introduction  of  the  hand.  If  an 
abdominal  tumor  be  found  complicating  the  delivery  of  the  fetus, 
goiter,  or  some  intracranial  condition,  the  operator  must  prepare 
to  perform  embryotomy  in  addition  to  version  and  extraction.  In 
dealing  with  monstrosities  and  macerated  children  the  operator 
should  take  care  not  to  leave  the  severed  head  within  the  uterus. 
It  is  better  after  version  not  to  perform  extraction  in  a  case  of  dead 
and  macerated  fetus  until  a  secure  grasp  of  the  skull  has  been  ob- 
tained. If  necessary,  a  decapitation  hook  may  be  introduced  into 
the  fetal  mouth. 
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EMBRYOTOMY 

By  embryotomy  we  understand  the  lessening  of  the  fetus  in  size 
to  permit  its  delivery  through  the  body  of  the  mother.  This  is  under- 
taken without  regard  to  the  life  of  the  child,  and  so  embryotomy  is 
a  child-destroying  procedure.  Probably  the  oldest  of  all  obstetric 
operations,  embryotomy  has  been  largely  superseded,  in  the  case  of 


238  OPERATIVE    OBSTETRICS 

living  children,  by  Cesarean  section  and  pubiotomy.    The  induction 
of  labor  endeavors  to  avoid  embrj'otomy. 

The  Indications  for  Embryotomy. — Embryotomy  is  indicated  in 
cases  where,  by  reason  of  pelvic  deformity,  excessive  fetal  aze,  or 
malformation,  a  dead  or  dying  fetus  cannot  be  delivered  through  the 
body  of  the  mother  without  serious  injury  to  her.     If  the  fetus  has 


Fig.  147. — ^Lahor  complicafcd  by  hydroceplialus  fBumm). 

been  subjected  to  repeated  attempts  at  delivery  and  to  long-contin- 
ued and  vigorous  birth  pressure,  its  life  should  not  be  considered  in 
the  same  light  with  the  life  of  a  vigorous  fetus  before  the  bediming 
of  labor.  The  presence  of  a  monstrosity  in  the  womb  justifies  embry- 
otomy. The  presence  of  a  syphilitic  fetus  in  the  womb  would  not 
justify  embryotomy,  for  the  newborn  child   may  be  treated  for 
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syphilis  with  a  fair  chance  of  succoss.  In  brief,  when  the  fetus 
shares  with  the  mother  some  condition  which  renders  its  life  very 
doubtful,  or  when  it  has  been  exposed  to  ineffectual  efforts  at 
delivery  and  long-continued  birth  pressure,  and  conditions  are 
present  which,  in  the  interests  of  the  mother,  make  delivery  impera- 
tive, embryotomy  may  bo  performed  without  hi'sitation. 


Fig.  148. — Impacted  tivins  (Iliimm). 

In  the  present  enthusiasm  for  Cesarean  section  anfl  pubiotoniy, 
cases  are  sometimes  subjected  to  Cesarean  section  \\hich  shoultl  be 
treated  by  embrj'otomy.  As  an  example,  a  general  practitioner  was 
requested  by  a  family  to  attempt  forceps  <ieli\'ery  in  a  primipara 
with  contracted  pelvis.  He  made  the  attempt  in  a  private  house 
and  failed.    The  patient  was  then  tran,sferred  to  a  hospital  and,  al- 
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though  the  patient  had  been  some  time  in  labor  and  the  child  sub- 
jecteii  to  birth  pressure  and  to  forceps  pressure,  Cesarean  section 
was  performed.  The  child  died  of  birth  pressure  shortly  after 
delivery  and  the  mother  died  of  septic  peritonitis.  It  must  be  re- 
membered that  ineffectual  attempts  at  forceps  delivery  cannot  be 
made  without  exposing  the  mother  to  grave  danger  of  infection  and 
the  child  to  grave  danger  of  intracranial  injury;  hence,  such  cases 
are  not  proper  for  Cesarean  section  unless  the  operator  is  pre- 
pared, recognizing  them  as  infected,  to  remove  the  body  of  the 
womb  after  deHvering  the  child,  or  to  drain  the  body  of  the  womb* 
by  suprasymphyseal  extraperitoneal  section.  In  the  case  described, 
embryotomy  should  have  been  done,  the  utenis  packed  and  drained, 
with  a  reasonable  chance  of  saving  the  mother's  life. 

General  Considerations  Concerning  Embryotomy. — As  embry- 
otomy is  a  disastrous  termination  of  labor,  the  operator  should  pay 
all  deference  to  the  feelings  and  beliefs  of  the  patient  and  her  family. 
If  the  parents  and  relatives  cherish  the  belief  that  baptism  is  essen- 
tial for  salvation,  it  may  comfort  them  if  the  rite  of  baptism  is  ad- 
ministered to  the  fetus  as  soon  as  a  portion  of  its  body  protrudes 
from  the  mother.  If  the  services  of  a  priest  cannot  be  conveniently 
obtained,  a  friend  should  be  asked  to  perform  this  office.  To  spare 
the  mother  sorrow,  care  should  be  taken  not  V/  expose  the  mutilated 
body  of  the  child  to  the  observation  of  friends  and  neighbors.  If 
a  monstrosity  or  a  deformity  exists,  it  should  be  pointed  out  to  the 
husband  or  some  responsible  relative,  thus  justifying  the  perform- 
ance of  embryotomy.  Instruments  and  appliances  for  embryotomy 
should  not  be  exposed,  and  the  operation  shoukl  be  done  without 
the  presence  in  the  room  of  relatives  other  than  the  husband  of 
the  patient  if  he  requests  to  be  present  at  the  operation.  Care 
should  be  taken,  if  possible,  to  avoid  exaggerated  accounts  of  the 
operation  from  being  given  to  the  mother  and  her  friends. 

Craniotomy. — As  the  head  most  frequently  presents,  so  that 
portion  of  the  fetus  most  frequently  lessened  in  size  in  embryot- 
omy has  given  the  name  most  commonly  applic^l  to  the  operation. 
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Craniotomy  consists  in  opening  the  fotal  cranium.  This  simple 
operation  was  probably  the  first  in  obstotric  surgery,  and  was  per- 
fonned  in  cases  where  spontaneous  labor  failed,  the  head  could 
not  be  extracte<l  with  the  hands,  and  was  pulletl  out  often  piecemeal 
by  the  sharp  hook.    At  present  craniotomy  may  be  performed  by 


Fifr.  149.— The  perforator,  haviofc  been  carried  up  the  vagina  under  protection 
of  the  fingers  of  the  operatctr's  left  hand,  is  being  puslied  into  tlie  ukuW  in  the  neigli- 
boiiiood  of  tlie  anterior  fontanel  (Kerr). 

simply  perforating  the  cranium,  and  allowing  the  expulsive  forcrs 
of  labor  to  lessen  the  size  of  th(:  cranium  by  ftircing  out  its  contents. 
This  operation  may  be  done  by  any  piercing  instrument  which  will 
penetrate  the  cranial  bones.  Rharp-pointod  scissors  are  most  fre- 
quently employe<l.     Smelloy's  sei-ssors  have  cutting  edges  to  the  outer 
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aspects  of  the  blades,  aiid  when  the  bhwles  are  separated  cut  through 
bony  tissues.  In  performing  craniotomy  with  scissors,  a  parietal 
bone  is  most  often  opened,  as  this  is  most  available  in  the  pelvic 
cavity. 


Fig.  IjO. — The  blades  we  being  separated  by  preseing  together  the  handles  (Kerr). 

Simply  perforating  the  cranium  is  rarely  satisfactory,  because 
it  lessens  so  little  the  size  of  the  fetal  head  that  the  bony  flaps  close 
with  intracranial  pressure,  and  but  Httle  is  cffectetl  by  the  operation. 
Accordingly,  the  effort  has  been  made  to  make  a  permanent  opening 
in  the  cranium  by  the  use  of  the  trephine.    The  long  trephine  devised 
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by  Martin  is  that  usually  employo«l.  !□  applying  this  instrument 
care  must  be  taken  that  it  is  brought  fimily  against  the  cranial 
bone,  and  that  it  does  not  slip  when  pressure  is  made.  If  the  scalp 
is  very  edematous  and  thick,  it  should  be  incised,  allowing  the 
operator  to  place  the  trephine  firmly  against  the  bone.  An  assist- 
ant should  steady  the  head  by  suprapubic  pressure  while  the  trephine 


Pig.  ISl.  Fie.  152. 

Fig3.  151  and  152.— Auvard's  threc-bladed  cranioclast  and  its  use  (Bumm). 

is  perforating.  Although  the  parietal  bone  is  the  site  of  choice  for 
trephining,  still,  in  necessity,  any  portion  of  the  fetal  head  available 
may  be  utiUzetl.  The  trephine  should  remove  a  complete  button  of 
bone,  leaving  a  permanent  opening  which  will  not  close  on  pressure. 
Cranioclasis. — After  trephining,  the  size  of  the  head  remains  prac- 
tically the  same.    To  secure  its  diminution  an  instrument  should  be 
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passed  through  the  trephine  opening,  and  the  membranes  and  brain 
thoroughly  torn.  The  cranium  should  then  be  washed  out  with  an 
antiseptic  fluitl  injected  by  a  piston  syringe;  if  such  is  not  available, 
a  copious  irrigation  of  the  cranial  cavity  with  a  fountain  syringe 
should  be  employe<i.  The  operator  then  passes  through  the  tre- 
phine opening  the  cranioclast,  of  which  Braun's  is  the  type  usually 
employal.    This  instrument  contains  two  blades,  one  serrated  for 


FiK-  153. — The  heaii  extracfeii  by  llie  cranioclaEt  (Bumm), 

a  firmer  grasp  and  the  other  fitting  smoothly  over  it.  It  has  a  pelvic 
curve  and  a  fixation  screw.  The  serrated  blade  is  passed  within  the 
cranium,  the  other  externally,  and  tlie  two  are  fimily  ctaiiiped  as 
near  the  base  of  the  cranium  as  possible.  If  tlie  cranioclast  is  applied 
to  a  parietal  bone  only,  and  strong  traction  is  made,  the  bone  will 
be  torn  free  from  its  attachment,  leaving  the  balance  of  the  head. 
When  the  cranioclast  lias  been  securely  applied,  traction  should  be 
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made  downward  and  backward  in  the  axis  of  the  birth-canal  and  the 
head  cautiously  delivered  over  the  pelvic  floor.  The  contents  of 
the  cranium  are  frequently  forced  out  through  the  trephine  opening 
during  the  extraction  of  the  head.    The  head  emerges  with  the  cra- 


Fig.   154. — Perforation  and  application  of  the  threc-bliuled  cephalotribe  through 
the  mouth  in  a  case  of  face  prcwntation  iKerr.) 

nioclast  at  the  apex,  more  or  lc?>s  drawn  out,  in  proportion  to  the 
difficulty  of  the  extraction. 

Cephalotripsy. — In  delivery  by  the  cranIocla.s-t  the  8ize  of  the 
head  is  lessened  by  the  pressure  of  the  pelvic  walls.  If  the  head 
be  unduly  ossified,  such  pressun^  may  be  ineffectual  in  re<lucing  the 
head  sufficiently  to  permit  its  safe  extraction.     The  base   of  the 
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cranium  may  be  so  resisting  as  to  form  a  serioua  obstacle  to  delivery. 
In  these  cases  it  is  necessary  to  crush  tiie  head.  This  is  accom- 
lished  by  the  cephalotribc,  a  pair  of  strong  forceps  with  a  compression 
screw  at  the  outer  extremities  of  the  handles.  This  instrument  is 
applied  along  the  sides  of  the  pelvis,  compression  ma4.1e,  the  instru- 


ec-hlodcd  cepbalofribe; 
■r  occiput  (Kerr). 

ment  relaxed,  and  then  again  applied  until  the  head  is  thoroughly 
crushed.  It  can  then  be  debvered  in  the  grasp  of  the  cephalotribc. 
The  dangcra  of  eophalotripsy  lie  in  the  fact  that  the  broken  cranial 
bones  may  protrude  through  the  scali*  and  wound  the  mother  dui^ 
tag  delivery. 
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Basiotripsy. — ^Tamier  and  others  have  deviled  instruments  com- 
bining the  perforator  and  the  ceplmlotribe.    These  instruments  cori- 


ng. 156. — Showing  the  elfect  of   crushing  only  onp-h&lf  of  the  head  in  cases  o( 
posterior  parietal  presentation  (Kerr). 

eist  of  a  central  stem  having  at  its  extremity  a  firm  screw  like  an 
augur,  which  can  be  carried  through  the  cranium  and  fastened  into 
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the  bones  at  the  base  of  the  skull.  On  each  si<le  of  this  are  the 
blades  of  the  ccphalotribe,  which  can  be  applied,  crushing  the  head. 
The  head  thus  crushed  an<l  perforated  is  delivered  in  the  grasp  of  the 

instrument. 


Fig.  157. — Showing  tlie  perforation  through  the  paeterjor  fontanel  in  case  of 
extreme  flexion  of  the  head.  It  will  be  observed  that  the  blade  placed  over  the 
face  does  not  reach  furtlier  tlian  the  forehead  iKerr). 

Unusual  Forms  of  Craniotomy. — It  niay  be  necessary  to  per- 
form craniotoTiiy  on  the  after-coming  hea<l,  when  the  cranium  may 
be  entered  tlirough  the  foramen  magnum  or,  in  rarer  cases,  through 
the  mouth  of  tlie  child.  In  impacted  face  presentation  it  may  be 
necessary  to  open  the  head  through  the  face  in  any  manner  least 


EMBRYOTOMY  249 

apt  to  wound  the  niothor.  In  brow  presentation  the  face  is  the 
available  area  for  craniotomy.  In  these  cases  especial  care  must 
be  taken  to  avoid  the  slipping  of  the  instruments  employed,  and  to 
introduce  them  sufficiently  deeply  into  the  cranium  to  obtain  a  firm 
hold. 


Fig.   l58.^Sliowin|E  the  craniorlast   slipping   brcaufp    tlip    anterior  blade  is  not 
applied  tar  enough  down  over  the  face  (Kerr). 

Cleidotomy. — By  cleidotomy  is  understooii  the  se\'ering  of  one  or 
both  clavicles  to  lessen  the  size  of  the  fetal  shoulders,  thus  reducing 
the  bisacromial  diameter.  The  operation  may  be  performed  upon  the 
living  or  dead  fetus,  and  is  indicated  for  excessive  development  of 
the  shoukiers,  preventing  their  birth  after  the  expulsion  of  the 
head.  Blunt-pointed  scissors  upon  a  lonp  handle  are  required,  and 
under  the  usual  precautions  the  fingers  are  inserted  and  the  clavicle 
located.    The  scissors  are  tlien  passed  along  the  internal  fingers,  and 
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with  a  sawing  niotioo  the  clavicle  is  cut  through.  Usually  the  most 
available  portion  of  the  bone  is  severed,  but  if  a  choice  can  be  inade, 
it  should  be  as  near  the  trunk  of  the  body  as  possible.  As  the  result 
of  this  the  bisacromial  diameter  is  considerably  lessened  and  delivery 
often  rendered  possible. 


Fig.  159. — Perforating  tlie  ftfter-coming  head  through  the  posterolateral  fontanel 
(Kerr). 

The  clavicle  may  be  broken  in  difficult  breech  extraction  in 
bringing  down  the  arms,  thus  [jennitting  the  birth  of  the  child.  In 
some  cases  the  operator  may  deliberately  risk  this  accident  with  the 
hope  of  securing  a  living  fetus. 
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Evuceration. — It  may  be  necessary  to  open  the  thorax  or  abdo- 
men of  the  child  for  accumulation  of  fluid,  solid  tumors,  or  diseased 
coDditioQS  of  the  viscera.    Such  operation  might  be  termed  eviseera- 


Hg.  160, — Wound  in  the  fetus  produced  by  cleidotomy. 

tion.  For  this  purpose  blunt-pointed  scissors  should  be  used,  the 
operator  having  carefully  mapped  out  the  position  of  the  child  and 
being  sure  that  he  does  not  mistake  maternal  for  fetal  tissue.  The 
fetus  in  utero  has  had  ovarian  cyst  preventing  labor,  accumulations 
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in  the  abdomen  greatly  altering  its  size,  and  accumulations  of  fluid 
in  tlie  chest  as  well. 

In  hydrocephalus,  the  breech  presenting  and  the  head  retained 
within  the  uterus,  it  may  be  necessary  to  open  the  spinal  canal  with 


Fig,  161.— Showing  the  collaptied  shoulUer-girdle  after  cleidoUimy.     The  child  was 
a  very  large  one  and  had  to  l>e  extracted  with  the  ct'plialotribe  (Kerr). 

the  hope  of  securing  drainage  and  permitting  the  tielivery  of  the 
head.  The  effort  has  been  maile  to  save  the  life  of  the  fetus  in  these 
cases  by  removing  a  portion  of  the  intracranial  fluid.    This  effort 
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has  rarely  been  successful,  and  should  not  be  made  with  confidence. 
A  trocar  and  canula  have  usually  been  employed  in  the  spinal  canal, 
in  the  lower  dorsal  or  upper  lumbar  region. 

DecapitatioD  and  Amputation. — ^In  impacted  shoulder  presenta- 
tion with  threatened  uterine  rupture,  amputation  of  the  prolapsed 
upper  extremity  may  become  necessary.  This  decomposes  the  wedge 
formed  by  the  fetal  shoulder  and  enables  the  operator  to  do  version 
or  to  reach  the  neck  of  the  child  more  safely  for  ilecapitation.  Blunt- 
pointed  scii5sors  is  the  safest  instrument  for  this  operation,  and 


0 


P%8,  162  imd  163.— Bra 


f1«.  163. 
s  blunt  liook  and  ita  un?  in  derapilation  (Bumm). 


strong  traction  should  be  made  downward  upon  the  prolapsed  arm 
by  an  assistant  during  the  amputation.  The  operator  should 
remove  as  much  from  the  shoulder  as  he  can  without  risk  of  wound- 
ing the  mother. 

To  perform  <lecapitatioii,  Braun's  decapitation  hook  has  proved 
practical,  simple,  and  as  safe  as  any  instrument  of  the  sort.  More 
elaborate  instruments,  carrying  cutting  blades,  are  not  easily  steril- 
ized, often  fail  to  work,  an<l  may  wound  the  mother.  The  introduc- 
tion of  the  hook  may  be  aided  by  traction  upon  the  prolapsed  arm 
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made  by  an  assistant.  Guided  by  the  fingers  of  one  hand,  the  hook 
is  passed  over  the  neck  and  brought  firmly  into  its  tissues,  then,  in  a 
rotary  motion  from  side  to  side,  the  hook  is  brought  slowly  but  firmly 
down  until  the  spinal  column  is  felt  to  separate,  it  is  then  brought  out 
through  the  skin,  or  the  skin  may  be  incised  with  blunt-pointed  scissors. 
The  severed  head  is  then  pushed  upward  into  the  uterus  and  the  body 
of  the  child  deliveral  as  is  most  convenient.  This  can  sometimes  be 
effected  by  traction  upon  the  prolapsed  arm,  if  it  has  not  been  necessary 
to  do  amputation.  If  delivery  is  very  difficult,  it  will  be  necessary 
to  deliver  the  child  by  the  feet  and  breech.  The  severed  head  may 
be  brought  by  pressure  to  the  brim  of  the  pelvis,  and  usually  delivered 
by  forceps.  If  this  is  not  possible,  it  should  be  extracted  by  crani- 
otomy. 

In  the  lack  of  suitable  instruments,  decapitation  has  been  per- 
formed by  passing  a  stout  cord,  dipped  in  vinegar,  around  the  fetal 
neck,  and  gradually  sawing  through  the  spinal  column. 

The  Delivery  of  the  Fetus  Piecemeal. — In  desperate  cases  it  may 
be  necessary  to  remove  the  fetus  little  by  little.  In  these  cases 
labor  has  long  been  neglected,  the  birth-canal  is  so  swollen  that  the 
operator  can  reach  the  fetus  with  great  difficulty,  and  a  typical  opera- 
tion is  impossible.  By  the  use  of  blunt-pointed  scissors  and  long 
forceps  with  serrated  blades  a  fetus  can  be  removed  in  this  manner. 
The  operation  is  difficult  and  often  dangerous  and  would  never  be 
done  from  choice. 

The  Frequency  and  Results  of  Embryotomy. — Embryotomy  is  most 
often  performed  in  contractal  pelves,  and  as  Cesarean  section  and  pubi- 
otomy  have  become  perfected,  embryotomy  is  much  less  frequent. 
Scheffzek,  in  1011  cases  of  contracted  pelves,  performed  perforation 
43  times  (4.2  per  cent.) .  Most  of  these  cases  were  craniotomy.  Peham 
eistimates  the  frequency  of  embryotomy  as  6.32  per  cent.;  Hannes, 
5.1  per  cent.;  Baisch,  2.9  per  cent.^  In  Scheffzek's  cases  the  child 
was  living  at  the  time  of  operation.  In  general,  from  the  reports 
of  various  clinics,  it  may  be  stated  that  at  the  present  time  perfora- 

*  Archiv  f.  Gyn.,  Band  88,  Heft  3,  1909. 
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tion  is  performed  on  the  living  child  in  not  more  than  2  per  cent,  of 
cases  of  contracted  pelves.  This  may  well  illustrate  the  advance  of 
obstetric  surgery  from  the  early  days,  when  all  cases  in  which  spon- 
taneous labor  failed  were  terminated  by  perforation  and  extraction. 
The  maternal  mortality  of  embryotomy  is  estimated  at  its  lowest  at 
between  1  and  2  per  cent.,  and  at  its  highest  at  from  4  to  7  per  cent. 
Like  the  use  of  the  obstetric  forceps,  in  skilful  hands  the  operation 
has  little  maternal  mortality  in  selected  cases;  but  so  many  cases  of 
embryotomy  have  been  neglected  during  labor  and  come  under  ob- 
serv^ation  when  infected,  that  the  mortality  in  these  cases  must  remain 
high,  although  it  may  not  be  directly  ascribable  to  the  operation. 

In  1500  cases  of  labor  in  the  service  of  the  Lying-in  Hospital 
of  New  York,  Gushee  reports  122  craniotomies.^  In  77  cases  the 
fetus  was  dead  before  the  operation;  there  were  11  cases  of  hydro- 
cephalus, making  a  total  of  88  operations  performed  from  neces- 
sity. In  12  cases  a  premature  child  was  firmly  held  in  an  undilated 
cervix.  Of  these  patients  56  were  sent  to  the  hospital  by  physicians 
and  mid  wives,  and  among  these  there  were  11  deitths:  6  from  shock 
and  hemorrhage,  3  from  eclampsia,  and  2  from  septic  infection. 
Among  the  cases  treated  in  the  out-patient  department,  2  died  from 
sepsis.  In  the  122  cases,  53  had  contracted  pelves,  29  were  threatened 
with  uterine  rupture  from  distention  of  the  lower  segment,  and  among 
these  were  12  cases  of  premature  labor. 

In  the  Dresden  Clinic,  Meissncr-  reports  57  craniotomies  upon 
the  living  and  112  upon  the  dead  fetus  in  29,725 'labors,  during  a 
period  of  fourteen  and  a  half  years.  The  relative  frequency  was,  in 
21,023  cases  of  labor,  49  embryotomies  upon  the  living  child  and 
8  upon  the  dead.  In  the  operation  done  upon  the  living  child  the 
pelvis  was  contracted  in  49  cases,  normal  in  8.  These  patients 
presented  various  complications — eclampsia,  nephritis,  septic  infec- 
tion, hematoma,  and  exhaustion.  In  some  the  fetus  was  a  monstros- 
ity, and  in  3  the  pelvis  was  highly  deformal,  with  the  mother  in 

^  Bulletin  of  Lying-in  Hospital  of  New  York,  June,  1907. 
2  Archiv  f.  Gyn.,  Band  81,  Heft  3,  1907. 
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such  a  condition  as  to  prevent  section.  In  8  some  operation  had  been 
attempted  outside  the  hospital;  3  mothers  had  serious  disease,  mak- 
ing section  impossible,  and  10  patients  were  considered  infected  in 
previous  attempts  at  delivery.  The  maternal  morbidity  was  44 
per  cent.  Two  mothers  died,  1  from  eclampsia,  and  1  from  rupture 
of  the  uterus. 

In  the  122  cases  where  the  child  was  already  dead,  the  pelvis  was 
contracted  in  95.5  per  cent.  Among  these  mothers  7  died,  3  from 
eclampsia,  1  from  caries  of  the  vertebrae,  1  under  anesthesia,  1  from 
nephritis,  and  1  with  streptococcus  infection.  The  maternal  mor- 
tality in  cases  where  the  child  was  dead  or  dying  was  1.2  per  cent. 
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VAGINAL  Extraction  Preceded  by  Enlargement  of  the 

BiRTH-CANAL 


postural  enlargement 

The  increased  mobility  of  the  pelvic  joints  during  pregnancy  is 
accompanied  by  mobility  in  various  portions  of  the  pelvis.  The 
symphysis  pubis  may  become  so  mobile  that  the  patient  experiences 
great  inconvenience  in  walking,  with  considerable  pain.  Pain  in 
the  sacro-iliac  joints  during  pregnancy  must  be  ascribed  to  mobility  in 
this  region.  The  sacrococcygeal  joint  may  become  painful  also  from 
increased  motion.  The  younger  the  patient  the  greater  the  mobility 
of  the  pelvis.  The  older  the  patient  the  less  will  the  pelvis  enlarge 
by  this  means. 

The  pelvis  may  be  enlarged  during  labor  through  the  pressure 
of  the  fetus  and  also  from  weight  appliwl  through  various  postures 
which  the  patient  may  assume.  When  unassisted,  women  frequently 
kneel  at  the  side  of  a  bed,  resting  the  head  and  shouldei"s  upon  the  edge 
of  the  bed;  others  lean  forward,  grasping  a  chair,  the  instinctive  desire 
seems  to  be  to  bend  the  trunk  of  the  body  forwanl  and  flex  the  lower 
extremities  uix)n  the  trunk,  in  many  cases  rotating  the  thighs  out- 
ward. Mercurio  and  Walch(T  have  shown  that  the  two  halves  of 
the  pelvis  may  be  caused  to  rotate  outwanl  at  the  sacro-iliac  joints 
by  utilizing  the  weight  of  the  lower  extremities.  This  may  be  accom- 
plished by  placing  the  patient,  with  her  sacrum  raised,  upon  the 
edge  of  a  firm  and  paddwl  table,  suflSciently  high  to  permit  the  lower 
extremities  to  swing  freely  above  the  floor.    The  extremities  are  then 
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rotated  outwani,  when  it  will  be  found  that  the  anteroposterior 
(lian)cter  of  tho  pelvis  has  beta  appreciably  increased,  and  that  there 


Fir.  Ifi4.— The  AValclicr  iK)sition  (Kerr). 

has  also  been  some  Rain  in  the  oblitiue  diameters.    The  pelvic  floor 
is  not  relaxe<l  by  this  procedure,  an<l  hence,  at  the  moment  of  tleliv- 
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ery,  the  thighs  should  be  flexed  upon  the  abdomen  of  the  mother  to 
secure  the  relaxation  of  muscular  tissue.  The  muscles  at  the  brim 
of  the  pelvis  are  also  not  relaxed  by  Walcher's  position,  unless  the 
table  be  so  arranged  that  the  trunk  of  the  mother's  body  is  raised 
somewhat  from  the  shoulders  down.  While  the  gain  by  this  posture 
Ls  not  great,  it  is  often  sufficient  to  permit  the  passage  through  the 
pelvic  brim  of  the  fetal  head.  This  posture  is  also  favorable  for 
traction  downward  and  backward  by  the  forceps,  and  this  fact  may 
account  for  some  of  the  benefits  which  accompany  its  use. 

To  utilize  this  posture  the  patient  must  be  placeil  sufficiently  high 
from  the  floor.  The  mistake  is  often  made  of  allowing  the  patient's 
feet  to  rest  partly  upon  the  floor,  which  greatly  lessens  the  efficiency 
of  the  maneuver.  Unless  the  edge  of  the  table  be  carefully  padded 
the  patient  may  suffer  considerable  pain  upon  recovery  from  the 
operation  because  of  preSvSure  upon  the  sacrum.  Two  strong  assist- 
ants are  required  to  hold  the  patient  in  position,  for  otherwise  the 
weight  of  the  lower  extremities  is  sufficient  to  drag  the  patient  from 
the  table.  These  a&sistants  should  also  be  prepared  to  flex  the 
thighs  and  legs  when  the  child  is  passing  over  the  pelvic  floor.  With 
the  patient  in  Walcher's  position,  the  tendency  is  for  the  operator  to 
bring  the  fetal  head  strongly  against  the  pubes  and  the  tissues  just 
behind  it;  unless  especial  care  be  taken,  serious  bruising  and  injury  to 
the  base  of  the  bladder  may  result.  In  all  deliveries  in  this  position 
the  operator  must  often  assume  the  very  inconvenient  posture  of  sit- 
ting or  kneeling  upon  a  low  chair  or  upon  the  floor,  as  nearly  directly 
under  the  patient  as  possible.  In  this  way  traction  may  be  directed 
backward  and  wounding  of  the  bladder  avoided. 

Lateral  and  Knee-chest  Postures. — In  the  left  lateral  posture,  with 
the  hips  at  the  edge  of  a  bc^l  or  table,  the  patient  is  favorably  placed 
for  the  passage  of  the  child  through  the  pelvic  brim  and  for  its  exit 
over  the  pelvic  floor.  As  there  is  no  pressure  upon  the  perineum  the 
pelvic  floor  is  free  to  dilate,  and  better  dilation  is  secured  than 
when  the  patient  lies  upon  the  back.  In  the  knee-chest  posture,  with 
the  fetus  impacted  in  the  pelvic  brim,  the  tendency  will  be  for  the  fetus 


260  OPERATIVE   OBSTETRICS 

to  gravitate  upwani,  and  thus  to  a-isume,  in  the  absence  of  uterine 
■contractions,  a  more  favorable  position.  \'ersion  niay  soinetinica 
be  performed  with  the  patient  in  the  knee-chest  posture,  using  the 
force  of  gravity  to  dislodjie  the  child. 

The  Squatting  and  Sitting  Postures. — Among  primitive  people 
parturition  was  often  accompliyhai  in  the  squatting  posture,  the 
patient  grasping  a  tree  or  the  hands  of  a  friend.  In  this  waj'  the 
two  halves  of  the  pelvis  were  rotate<l  outward,  the  fetus  brought 
into  the  axis  of  the  birth-canal,  and  its  descent  aided  by  the  force  of 
gravity.    Among  Oriental  races  gravity  was  utilized  by  placing  the 


Fig.  185. — Knee-chest  posture  for  parturient  woman  (liuinm). 

patient  in  a  sitting  pasture  upon  chairs  or  stools  especially  con- 
stnicted  to  permit  the  exit  of  the  child. 

The  Influence  of  Exercise  Upon  the  Passage  of  the  Child  Into  the 
Pelvis.— The  A'alue  of  exercise  in  the  latter  months  of  pregnancy  in 
incR'asiiig  the  mobility  of  the  pelvis  and  bringing  the  child  to  engage 
cannot  be  questioned,  Espeeially  is  this  tme  in  slightly  contracted 
pclve.-;,  wheri!  the  engagement  of  the  head  is  often  greatly  facilitated 
by  work  done  by  the  patient  with  the  trunk  of  the  body  bending 
forwani.  The  writer  has  repeatedly  seen  in  hospital  patients  the 
scnibbing  of  a  floor  or  flight  of  stairs,  done  regularly  in  the  last  weeks 
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of  gestation,  followed  by  descent  and  the  engagement  of  the  fetus  in 
moderately  contracted  pelves.  This  part  of  the  household  work  in 
the  hospital  is,  for  this  reason,  usually  assigned  to  such  patients. 
The  value  of  walking  in  increasing  pelvic  mobility  and  causing  engage- 
ment has  been  recognized. 

To  secure  pelvic  mobility  during  pregnancy,  the  patient  should 
avoid  constricting  clothing  and  exercise  moderately  but  frequently. 
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SECTION   OF   THE   PELVIS  t    SYMPHYSEOTOMY,    PUBIOTOMY, 

HEBOSTEOTOMY 

When  pelvic  mobility,  increased  by  posture,  does  not  permit  the 
engagement  and  descent  of  the  fetal  head,  recourse  may  be  had  to 
opening  the  bony  girdle  of  the  pelvis.  This  may  be  accomplished 
by  opening  the  pubic  joint  or  by  severing  the  pubes  through  the 

bony  tissue. 

Symphyseotomy 

At  present,  time  and  space  need  not  be  utilized  in  a  detailed  dis- 
cussion upon  symphyseotomy.  Its  successful  i)erformance  in  pre- 
antiseptic  times,  its  abandonment,  and  revival  are  familiar  to  all 
obstetricians.  At  present  there  is  a  tendency  to  decry  this  opera- 
tion for  the  more  recent  procinlure  of  pubiotomy. 

Symphyseotomy  consists  in  opening  the  pubic  joint.  This  may 
be  done  subcutaneously  or  by  direct  incision,  by  what  is  ternK^l  the 
open  method.  Usually  the  cartilage  of  the  joint  only  is  severed.  In 
some  cases,  through  unusual  ossification  or  through  inaccuracy  on  the 
part  of  the  operator,  a  portion  of  the  bone  is  cut  asunder.  The 
results  of  symphyseotomy  are  the  downwartl  and  putward  rotation 
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of  the  two  halves  of  the  pelvis,  caused  by  the  weight  of  the  lower 
extremities.  The  mechanism  is  the  same  as  that  of  pelvic  enlarge- 
ment with  Mercurio^s  or  Walcher\s  position,  increased  by  the  severing 
of  the  pelvic  girdle.  If  the  subpubic  ligament  be  not  severed  in  sym- 
physeotomy, the  rotation  of  the  halves  of  the  pelvis  is  less.  The 
diameters  of  the  pelvic  brim  are  enlarged  after  symphyseotomy  in 
varying  degree.  In  all  cases  the  enlargement  is  appreciable  and  of 
practical  importance.  The  halves  of  the  pubes  separate  during  this 
operation  sufficiently  to  permit  the  operator  to  place  from  two  to 
four  fingers  between  the  severed  bones.  If  the  thighs  be  rotated  out- 
ward the  separation  is  increased,  but  if  pressure  be  made  upon  the 
sides  of  the  pelvis  and  the  thighs  rotated  inward,  the  separation  is 
less.  The  enlargement  of  the  pelvis  after  symphyseotomy  is  im- 
mediate, so  that  the  head  descends  immediately  into  the  peMs,  unless 
disproportion  has  been  very  marked. 

Indications  for  Sjrmphyseotomy. — Symphyseotomy,  if  chosen  in 
preference  to  pubiotomy,  is  indicated  in  cases  where  the  disproportion 
between  the  head  and  the  pelvis  is  not  great,  and  where  the  cervnx, 
pelvic  floor,  and  vagina  have  been  dilated  by  previous  labor  or  are 
readily  dilatable.  The  reason  for  the  first  limitation  lies  in  the  fact 
that  sufficient  is  not  gained  in  the  pelvis  by  symphyseotomy  to  over- 
come great  disproportion.  The  effort  to  deliver  the  head  through 
the  pelvis  after  symphyseotomy,  in  highly  contracted  pelves,  results 
in  the  death  of  the  fetus  and  fatal  laceration  for  the  mother.  It  is 
important  that  the  birth-canal  should  have  previously  been  dilatcnl 
or  be  dilatable,  for,  if  such  is  not  the  case,  during  the  delivery  of  the 
head  after  symphyseotomy  the  anterior  vaginal  wall  will  be  brought 
against  the  severed  ends  of  the  pubes,  and  serious  and  sometimes 
fatal  laceration,  with  hemorrhage,  will  ensue.  As  symphyseotomy 
is  a  child-saving  operation,  it  should  not  be  performed  where  the 
fetus  is  dead  or  likely  to  die,  and  it  should  not  be  undertaken  in  in- 
fected women,  for  it  opens  a  region  rich  in  blood-vessels  to  the  access 
of  septic  material.  Its  range  is,  therefore,  limited,  but  in  this  narrow 
compass  it  has  utility. 
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Methods  of  Perfonning  Sjrmphyseotomy. — ^A  method  largely 
employed,  giving  good  results,  and  among  the  earliest  consists  in 
placing  the  patient  upon  her  back.  The  genital  canal  and  the  region 
about  the  pubes  having  been  prepared  by  thorough  antisepsis,  a 
longitudinal  incision  in  the  median  line  just  above  the  border  of 
the  pubes  is  then  made,  extending  through  the  skin  and  fascia,  and 
permitting  the  operator  to  separate  the  recti  muscles.  The  fingers 
are  then  passed  behind  the  pubes,  pushing  the  peritoneal  sac,  which 
is  unopened,  upward,  and  passing  the  fingers  beneath  the  i)ubes. 
The  bladder,  having  been  emptied  by  catheter,  a  sound  or  stiff  cathet(T 
is  placed  within  the  bladder  and  given  to  an  assistant,  who  depresses 
the  urethra  slightly  and  holds  it  to  one  side.  A  blunt-pointed  bis- 
toury or  symphyseotomy  knife  is  then  passed  along  the  fingers  behind 
and  beneath  the  pubes.  With  a  gentle  sawing  motion  the  knife  is 
brought  upward  and  slightly  backward  until  the  cartilage  is  divided 
and  the  joint  is  felt  to  yield.  Two  assistants,  one  on  each  side,  then 
make  pressure  upon  the  trochanters  to  prevent  the  pelvis  from  sepa- 
rating too  widely.  If  the  symphyseotomy  must  be  complete,  the 
subpubic  ligament  is  then  severed  with  a  blunt-pointed  bistoury  and 
the  pelvis  immediately  gapes  asunder.  From  one  to  two  fingers, 
and  sometimes  four,  can  be  laid  between  the  ends  of  the  pubes. 

While  the  assistants  support  the  sides  of  the  pelvis  by  pressure 
upon  the  trochanters,  the  patient  is  drawn  down  to  the  edge  of  the 
table  and  the  child  delivered,  usually  by  forceps.  In  many  cases  the 
occiput  rotates  posteriorly  and  is  so  delivered  with  but  little  difficulty. 
During  deliver}^  pressure  is  maintained  over  the  sides  of  the  pelvis 
to  prevent  overstraining  of  the  sacro-iliac  joints.  After  delivery  the 
uterus  is  completely  emptied,  and  usually  packed  with  10  per  cent, 
iodoform  gauze.  The  bladder  shoukl  again  be  catheterized  and  a 
thorough  examination  made  of  the  urethra  and  the  anterior  vaginal 
wall  for  lacerations;  if  such  exist,  they  shoukl  be  immediately  closed 
with  chromicized  catgut,  and  if  the  urethra  or  bladder  has  Ix^en 
wounded,  a  catheter,  to  which  a  long  nibl^er  tube  is  attached,  should 
be  placed  in  the  bladder  for  drainage*.     If  severely  lacerated,  the  cer- 
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vix  should  be  repaired,  and  the  pelvic  floor  and  perineum.  A  vaginal 
packing  of  bichlorid  gauze  should  Ix^  inserted. 

The  patient  is  drawn  back  upon  the  table,  and  the  symphyse- 
otomy wound,  which  was  at  first  tamponed  with  gauze,  is  examined 
after  the  removal  of  the  tampon.  If  there  be  no  bleeding,  it  is  usually 
best  to  leave  a  small  strand  of  gauze  passing  through  the  abdominal 
incision  to  the  bottom  of  the  space  behind  the  pubes.  The  incision 
is  then  closed  and  coveral  by  antiseptic  gauze.  The  lower  stitch  is 
left  untied,  so  that  it  may  be  brought  together  after  the  gauze  drain  in 
the  wound  has  been  removed.  This  occurs  thirty-six  hours  after  the 
operation,  when  the  stitch  is  tied. 

The  pelvis  is  immobilized  by  passing  entirely  about  the  pelvis 
a  broad  strip  of  the  best  (juality  rubber  adhesive  plaster,  so  applied 
that  the  center  of  the  strip  is  over  each  trochanter.  During  its 
application  the  two  halves  of  the  pelvis  should  be  brought  tightly 
together  and  so  held  by  assistants.  Over  this  may  be  placed  a 
many-tailed  abdominal  binder. 

After  this  operation  the  patient  should  lie  upon  her  back  for  a 
week  or  ten  days,  after  which  the  stitches  are  removed  from  the 
symphyseotomy  wound  and  a  new  adhesive  strip  or  a  canvas  belt 
with  buckles  is  applied.  The  patient  may  then  turn  in  bed  as  she 
desires,  and  usually  sits  up  at  the  end  of  the  third  week.  Her  going 
about  will  depend  upon  the  individual  case  and  the  firmness  of  the 
pelvic  joints. 

The  Subcutaneous  Method  of  Symphyseotomy. — ^This  consists 
in  severing  the  pubic  cartilage  as  one  would  a  tendon  in  subcuta- 
neous tenotomy.  A  blunt-pointed,  narrow-bladed,  strong  knife  is  in- 
serted through  the  smallest  possible  incision,  cutting  the  symphysis 
from  above  downward ;  it  is  then  withdrawn  and  delivery  effected  in 
the  usual  manner. 

Open  Sjrmphyseotomy. — By  the  open  method,  the  operator  sits 
in  front  of  the  patient,  her  thighs  and  legs  being  flexed  and  rotated 
outward,  and,  pushing  to  one  side  the  urethra  and  the  tissues  about  the 
clitoris,  cuts  directly  down  upon  the  pubic  joint.    The  cartilage  and 
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ligament  are  severed  under  direct  vision  and  the  delivery  performed 
as  before.  After  delivery  the  wound  is  closed  with  continuous 
catgut. 

The  Immobilization  of  the  Pelvis. — In  addition  to  the  method 
described,  the  pelvis  may  be  immobilized  after  symphyseotomy  by 
lateral  pressure  with  sand-bags,  or  by  placing  the  patient  upon  a 
canvas  cot,  which  sags  sufficiently  with  her  weight  to  cause  the 
sides  of  the  cot  to  make  pressure  against  the  trochanters.  Each 
of  these  methods  has  given  satisfactory  results. 

The  Results  of  Symphyseotomy. — In  the  majority  of  cases  a 
practically  substantial  union  of  the  jmbes  occurs.  In  some,  where 
unusual  ossification  has  been  present  in  the  cartilage,  bony  union 
may  develop.  In  others  the  joint  is  mobile  for  some  time  after 
operation.  If  one  or  both  of  the  sacro-iliac  joints  have  been  severely 
strained,  the  patient  will  have  pain  in  this  region  indefinitely,  and 
will  sometimes  complain  that  she  cannot  for  this  reason  walk.  With 
other  patients  walking  is  difficult  because  of  the  movements  of  the 
two  halves  of  the  pubes.  Some  patients  develop  an  hysteric  fear 
of  locomotion,  and  it  is  very  difficult  to  get  them  to  make  an  effort  to 
walk,  although  perfectly  able  to  do  so.  It  is  only  in  exceptional 
cas(«  that  necrosis  or  caries  occurs  in  the  joint  or  that  the  joint 
becomes  infected. 

The  Immobilization  of  the  Pelvis  at  the  Time  of  Operation. — 
Efforts  have  been  made  to  hold  the  severed  halves  of  the  pelvis 
in  apposition  by  drilling  or  wiring  the  pubes  together.  Others 
have  passed  stitches  of  strong  chromicized  catgut  between  the  peri- 
osteum of  the  severed  halves.  The^  proposition  has  been  made  to 
insert  sterile  ivory  between  th(»  halves  of  the  pubes  to  secure  per- 
manent enlargement  of  the  pelvis.  None  of  these  methods  is  neces- 
sary in  the  majority  of  cases. 

The  Accidents  and  Complications  of  Symphyseotomy. — Lacera- 
tions of  the  anterior  vaginal  wall,  opening  the  pelvic  and  sometimes 
the  peritoneal  cavities,  rupture  or  wounding  of  the  urethra,  rupture 
of  the  veins  about  the  vulva  followed  by  hematoma  of  the  labia,  free 
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hemorrhage  followed  or  accompanied  by  infection,  injury  to  the  base 
of  the  bladder  from  which  the  patient  recovers  very  slowly,  and  septic 
infection,  have  all  followed  this  operation.  The  puerperal  period 
may  be  complicated  by  infection,  anemia  following  hemorrhage, 
prostration  the  result  of  slow  union  and  long  confinement  in  a 
recumbent  posture. 

The  PeAnanent  Results  of  Sjrmphyseotomy. — If  the  pelvis  is  slightly 
enlarged  in  its  anteroposterior  and  oblique  diameters,  the  enlarge- 
ment varying  from  J  to  1  cm.,  and  extensive  laceration  and  infec- 
tion do  not  occur,  the  patient  has  a  practically  sound  pubic  bone 
and  is  able  to  work  as  well  as  before.  If  thrombosis  of  the  vessels 
of  the  thigh  develops,  her  convalescence  may  be  indefinitely 
retarded. 

The  Results  of  Symphyseotomy  for  the  Child. — ^As  the  opera- 
tion is  undertaken  largely  in  the  interests  of  the  child,  the  fetus 
should  escape  essential  injury.  The  posterior  rotation  of  the  occiput 
so  commonly  observed  has,  in  my  experience,  caused  no  complica- 
tions, as  the  head  will  be  readily  delivered  by  forceps.  If  the  opera- 
tion has  been  late,  the  fetus  may  be  subjected  to  severe  birth  pressure, 
perishing  as  a  consequence. 

Mortality  and  Morbidity. — ^The  maternal  mortality  of  symphyseot- 
omy has  been  estimated  at  from  8  to  12  per  cent.  This  did  not  do 
the  operation  justice,  for  it  was  undertaken  where  craniotomy 
should  have  been  done  and  where  the  patient  had  become  exhausted 
and  infected  before  help  was  sununoned.  With  a  primary  operation 
done  in  a  hospital  by  competent  operators,  the  mortality  of  symphyse- 
otomy in  properly  selected  cases  does  not  exceed  2  per  cent.  The 
maternal  morbidity  cannot  be  accurately  reckoned,  as  it  depends  so 
greatly  upon  the  judgment  and  skill  of  the  individual  operator. 
Here  the  selection  of  the  operation  primarily,  before  the  patients' 
birth-canal  has  been  bruised  or  infectal  by  unsuccessful  attempts 
at  delivery,  greatly  lessens  the  morbidity. 

Fetal  Mortality  and  Morbidity. — The  fetal  mortality  and  mor- 
bidity after  symphyseotomy  shoukl  not  be  greater  than  that  after 
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the  use  of  forceps.  In  marked  disproportion,  however,  fetal  mor- 
tality and  morbidity  may  be  from  75  to  90  per  cent. 

Symphyseotomy  Without  Extraction. — In  cases  seen  in  the  early 
stage  of  labor,  where  marked  disproportion  is  absent,  the  effort  has 
been  made  to  secure  spontaneous  extraction  by  opening  the  pelvis 
and  awaiting  the  spontaneous  expulsion  of  the  child.  The  sym- 
physeotomy wound  is  covered  with  sterile  gauze  and  every  precaution 
taken  to  avoid  infection.  In  some  of  these  cases  spontaneous  lal)or 
has  resulted,  with  verj'  satisfactory  results.  In  many,  however,  it 
was  necessarj^  to  complete  delivery  by  operation. 

The  proximity  of  the  urethra  to  the  incision,  the  danger  of  wound- 
ing the  neck  of  the  bladder,  extensive  gaping  of  the  two  halves  of  the 
pelvis,  the  formation  of  hematoma  in  the  labia,  the  ready  access  of 
infection  to  the  wound,  and  the  danger  of  wounding  the  veins  in 
the  central  line  of  the  pubes  have  led  operators  to  choose  some 
other  method  than  sjinphyseotomy  for  opening  the  pelvis.  Pubiot- 
omy,  brought  into  prominence  first  by  Gigli,  is  advanced  as  an  im- 
provement upon  symphyseotomy. 

PUBIOTOMY 

The  Indications  for  Pubiotomy. — ^The  indications  for  pubiotomy 
are  those  for  symphyseotomy :  moderate  disproportion  between  the 
head  and  pelvis  and  a  birth-canal  which  has  been  dilated  or  is  dilat- 
able; to  these  should  be  added  a  sound  and  uninfected  condition  of  the 
mother  and  a  vigorous  state  of  the  child,  for  we  do  not  believe,  with 
some,  that  pubiotomy  is  an  operation  for  infected  cases,  nor  is  it  an 
operation  of  last  resort  when  other  means  of  extraction  fail.  As  a 
primary  operation  justice  is  done  this  procedure,  but  not  when 
otherwise  chosen. 

The  Technic  of  Pubiotomy. — In  performing  pubiotomy,  that 
side  of  the  pelvis  is  usually  selected  toward  which  the  occiput  of  the 
child  is  directed,  and,  therefore,  the  pelvis  is  usually  opened  upon 
the  left  side.  A  point  is  chosen  on  the  outer  side  of  the  tubercle 
which  marks  the  outer  aspect  of  the  pubic  joint  on  each  half  of 
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the  pubic  bone.  An  opening  having  been  maxie  above,  over  the  bone, 
the  fingers  are  passed  behind  the  pubes  and  the  unopened  peritoneal 
sac  pushed  upward  and  backward  out  of  the  way.  A  carrier  needle 
armed  with  a  ligature  is  then  passed  around  the  pubes  from  below 
upwanl ;  by  this  means  a  fine  saw  is  made  to  encircle  the  bone.  The 
bone  is  then  severed  with  the  saw  from  below  upward.  If  blec^ling 
is  absent,  the  pubiotomy  wound  is  closed  and  delivery  effected. 


Fig.  166. — The  symphysis  pubis  from  the  front.  The  lines  A  and  B  represent 
the  directions  in  which  the  pubes  may  be  divided  in  the  operation  of  pubiotomy: 
A  is  the  direction  recommended  by  Van  der  Velde;   B,  that  recommended  by  Gigli 

(Kerr). 


If  bleeding  develops,  the  pubiotomy  wound  is  tamponed,  delivery 
effected,  and  the  bleeding  subsequently  stopped.  Doderlein^s  needle 
is  very  commonly  employed  for  passing  the  saw  around  the  pubes. 
In  the  subcutaneous  method  the  opening  is  not  enlarged  suffi- 
ciently to  admit  the  fingers,  but  through  the  smallest  possible  aperture 
the  needle  is  passed  around  the  bone  and  the  saw  introduced.  In 
the  open  method  a  free  incision  is  made  upon  the  bone  and  the  bone 
severed  under  the  guidance  of  vision.      As  bony  tissue  is  to  be  trav- 
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ersed  only,  a  saw  will  be  efficient,  hence  the  use  of  the  blunt-pointed 
knife  employed  in  symphyseotomy  will  not  avail. 

Pubiotomy  may  be  double  in  rare  cas(^  or  cases  of  extreme  pelvic 
contraction.  In  repeated  pubiotomy  it  is  desirable  to  make  the 
second  incision  upon  the  side  opposite  to  the  first. 

Delivery  After  Pubiotomy. — ^The  pelvis  gapes  asunder  so  soon  as 
the  pubes  is  severed,  usually  more  promptly  than  after  symphys(»ot- 
omy,  as  there  is  no  subpubic  ligament  to  hokl  the  bones  togt^ther. 
The  head  enters  the  pelvis  readily  in  proper  cases,  and  may  then 
be  delivered  by  forceps.  The  two  halves  of  the  pubes  after  section 
are  seldom  in  apposition,  and  do  not  remain  so  without  artificial 
support. 

The  Advantages  of  Pubiotomy. — In  contrast  to  difficult  forceps 
extraction  and  prophylactic  version  in  contracted  pelves,  pubiotomy 
enlarges  the  pelvis  and  permits  the  egress  of  the  child.  It  also  saves 
the  life  of  the  child,  and  in  this  way  is  in  direct  competition  with  cra- 
niotomy. It  avoids  the  dangers  of  abdominal  section,  leaves  the 
tissues  with  scarcely  an  appreciable  scar,  is  not  so  formidable  to 
the  patient  and  her  friends,  and  leaves  the  mother,  in  favorable 
cases,  in  good  i>ermanent  condition. 

The  Disadvantages  of  Pubiotomy. — The  disadvantages  of  pubiot- 
omy are:  the  liability  to  severe  laceration  with  hemorrhage,  often 
accompanied  by  infection,  injuries  to  the  base  of  the  bladder,  throm- 
bosis of  the  veins  of  the  ower  pelvis  and  thighs,  permanent  mobility 
of  the  pelvis  where  bony  union  rarely  occurs,  and  more  or  less  [)er- 
manent  disability  following  the  operation. 

In  order  that  the  operation  should  have  its  just  place  and  its  merits 
be  accurately  known,  it  must  be  an  operation  of  election,  a  primary 
operation,  performed  in  hospitals.  It  is  unfitted  for  septic  cases, 
and  as  an  operation  of  last  resort  should  give  place  to  craniotomy 
or  abdominal  section,  followed  by  hysterectomy.  Under  these  limi- 
tations, pubiotomy  has  a  distinct  fiekl. 

The  Results  of  Pubiotomy  for  the  Child. — In  properly  selected 
and  well-conducted   cases   pubiotomy  is  a   chikl-saving   operation. 


270  OPERATIVE   OBSTETRICS 

Where  disproportion  is  marked,  forcible  delivery  by  forceps  after 
pubiotomy  would  subject  the  fetus  to  dangerous  biiih  pressure 
and  niay  be  accompanied  by  fractures  of  the  cranial  bones.  Its 
direct  infant  mortality   is   nearly   that  of  forceps.     In  improjicrly 


Fig.  167.-— Pubiotomy  by  Doderlein'a  method  (Costa,  Annali  di  Ostetricia,  No.  6, 
1910). 

selected  cases  its  fetal  mortality  h  that    of    prophylactic  version 
in  highly  contraetal  pelves,  from  75  to  100  per  cent. 

The  Techsic  of  Pubiotomy. — The  operator  must  beware  of  com- 
plications caused  by  the  saws  employed  in  pubiotomy.     These  in- 


Fig.  168.— Pubiotomy  by  Doderlein'a  method  (Costa,  Annali  di  Oetetricia,  No.  6, 
1910). 

struments  not  infrequently  break,  and  hence  the  operator  must 
be  provided  with  .several  before  commencing  the  operation.  A 
broken  piece  of  the  saw  may  become  fixed  in  the  pubio  bono  and 
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its  removal  occasion  difficulty.  During  the  operation  severe  hem- 
oirhage  may  develop  from  a  source  not  readily  found.  In  these 
cases  a  vein  or  venous  plexus  has  been  openetl,  &nd  pressure  only 


Fig.  169. — Pubiotomy  performed  by  Bumm's  method  (Costa,  Annali  di  Osletricia, 
No.  6,  1910). 

can  control  it.  Severe  laceration  of  the  pelvic  tissues  is  more  apt 
to  follow  pubiotomy  than  sym|)hy(*eotomy,  tjocause  the  cut  ends 
of  the  bone  are  sharper  and  more  readily  wound  the  ti-ssues.    In 


Fig.  170.— Pubiotomy  performed  by  Bumm's  method  (Costa,  Annnli  di  Ostetricia, 
No.  6,  1910). 

delivery  after  pubiotomy  lateral  pres.-Jure  must  be  made  on  the 
trochanters,  as  after  symphyseotomy.  The  immobilization  of  the 
pelvis  after  the  operation  is  accomplisheil  by  the  same  methoils 
tlcseribed  for  symphyseotomy,  but  efforts  to  wire  together  the  severed 
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bones  have  not  been  universally  adopttil.    The  examination  of  the 
pelvis  by  skiagrams  shows  fibrous  union  in  the  majority  of  cases. 

The  Place  of  Pubiotomy  as  an  Operation. — ^Thc  abimdant  litera- 
ture of  the  subject  r(;|)ortH  a  varied  experience  in  this  operation. 
Tweedy'  ha<I  sudden  and  profuse  henion-hage  during  the  operation 
until  the  bone  was  severe<l.  The  bleetling  ceased  suddenly  and  was 
easily  controlled  by  pressure.  The  child  was  successfully  delivered 
by  podalic  version.  On  examination  it  was  found  that  the  bleeding 
had  occurred  from  severe  lacerations  in  the  cervix,  which  wa.''  torn 
into  the  lateral  fornix.  The  pelvic  wound  ha^l  become  a  comixmnd 
fracture,  and  tliis  was  drained  with  iodoform  gauze.     Laceration.s 


were  repaired  and  the  patient  resuscitated  from  extreme  collapse. 
The  patient  recovered,  with  a  widening  of  J  inch  Ix'tween  the 
bones,  Reifferscheid '  gives  the  maternal  mortality  as  -').94  per  cent. 
Semmerlink^  had  extensive  injury  to  the  bladder  during  pubiot- 
omy, from  which  the  patient  rccoveretl  by  constant  drainage. 
Baunim'  harl  10  successful  cases;  in  5  there  WTre  .severe  lacerations; 
in  3  partial  necrosis  of  the  ends  of  the  bone  occurred ;  in  7  the  puer- 
peral period  was  complicated;   in  none  did  a  firm  callus  fonn  after 

'  Journal  of  Obstetrics  and  Gynecology  of  the  Britisli  Empire,  May,  1907. 

=  Zentralblatt  f,  Gyn-,  No.  48,  1906,         '  Ibid. 

•  .Monals.whrift  t.  Oeburtsliiilfe  und  Gynakologie,  Band  25,  Heft  4,  1907. 
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operation,    Hocheisen  '  followed  Baumm's  method,  which  consists  in 
the  subcutaneous  use  of  Baunuii's  nectlle,    Tlie  insertion  of  the 


Fig.  172. — a.  Left  pubic  tubercle;  6,  absence  of  right  pubic  tubercle  (Cob 
di  UBtetrici&,  No.  6,  1910). 


Rg.  173.— o  and  b,  Line  of  section  (Costa,  Annali  di  Osletricia,  No.  6,  1910). 

needle  makes  the  wound  not  larger  than  .5  cm.,  readilj'  clo.sed  by 
catgut  immediately  after  the  oi»ration.    The  neartT  to  the  sympliysiis 

'  Archiv  f.  Gj-n.,  Band  80,  Heft  1,  1006. 
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the  needle  was  passed,  the  less  was  the  bleeding.  After  delivery  the 
genital  tract  was  fimily  tamponed  with  gauze,  a  T-bandage  placed 
over  the  vulva,  and  a  tinn  binder  arounil  the  pelvis.    Spontaneous 


Fig.  174.— Operation  by  open  method  (Coata,  Annali  di  Oateiricia,  No.  6,  1910). 

labor  wa.s  awaitetl,  and  if  this  did  not  occur,  the  forceps  was  applied. 
In  I  of  these  patients  vesicovaginal  fistula  followed,  which  closed 


Fig.  I7S.— Resulting  acar  (Costa,  Annali  di  Otetricia,  No.  6,  1910). 

spontaneously.  In  1  an  X-ray  picture  of  the  pelvis  showed  that 
symphyseotomy  instead  of  pubiotomy  had  been  performed.  In 
another  a  very  extensive  tear  occurred  near  the  urethra  and  the 
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patient's  puerperal  period  was  complicated  by  thrombosis.  In  5  per 
cent,  the  puerperal  period  was  normal,  while  in  50  per  cent,  some 
complications  arose.     One  child  died  shortly  after  the  operation. 

Zweifel  ^  performed  52  symphyseotomies  by  the  open  method  and 
12  subcutaneous  symphyseotomies;  2  pubiotomies  by  the  open 
method  and  1  subcutaneous  pubiotomy.  In  the  symphyseotomies 
done  by  the  open  method  3  women  and  4  children  died.  The  2  pu- 
biotomies done  by  the  open  method  had  fever,  but  finally  recovered. 
The  subcutaneous  pubiotomy  did  better.  Among  the  subcutaneous 
symphyseotomies  no  mother  died.  Doderlein^  collected  the  records  of 
294  cases  of  pubiotomy;  by  the  open  method  the  maternal  mortality 
was  10.4  per  cent.,  by  the  subcutaneous,  4.1  per  cent.  The  highest 
mortality  occurred  in  patients  infected  at  the  time  of  operation. 
Among  these  the  mortality  was  12.5  per  cent. ;  among  149  not  infected 
at  the  time  of  operation  but  1  died.  In  infected  cases  Doderlein  would 
perform  embryotomy  and  not  pubiotomy.  The  dangers  of  hemor- 
rhage and  wounds  of  the  surrounding  tissues  are  emphasized.  In  55 
cases  done  by  the  open  method  there  was  1  severe  laceration  of  the 
bladder,  followed  by  death  from  sepsis.  In  170  subcutaneous  pubiot- 
omies, injuries  to  the  urinary  tract  occurred  in  25.  By  his  own 
method  of  operating  Doderlein  avoided  such  accidents,  and  calls 
attention  to  the  importance  of  guaKling  the  bladder  and  urethra  by 
the  finger  applied  along  the  posterior  w^all  of  the  pubes.  The  opera- 
tion, although  subcutaneous,  is  thus  done  under  control  of  the  finger 
and  injury  can  be  avoided.  Lacerations  opening  into  the  vagina 
must  often  occur  in  primiparse  delivered  after  pubiotomy  by  forceps. 
In  the  55  cases  by  the  open  method,  8  such  injuries  occurred,  2  of 
which  were  severe.  All  of  these  patients  w^re  delivered  by  forceps, 
6  were  primiparse  and  2  multiparse.  In  the  170  subcutaneous  opera- 
tions, injuries  communicating  with  the  vagina  occurred  in  20 — 12 
primiparae  and  8  multiparae;  15  of  these  patients  were  delivered  by 
forceps,  4  by  version  and  extraction.    Among  19  spontaneous  labors 

*  Verhandl.  d.  deutschen  Gesell.  f.  Gyn.,  Band  12,  p.  33;  Zentralblatt  f.  Gyn., 
p.  163,  1907;  AnnaH  d.  Gyn.  et  d'Obf .,  p.  531,  Sept.,  1907.  ^  j^id. 
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following  pubiotomy  there  occurred  no  severe  injury.  In  primipar- 
ous  patients  with  poorly  developed  birth-canal,  incisions  into  the 
vagina  and  pelvic  floor  should  be  made  before  deliver}-.  The  forma- 
tion of  hematoma  is  not  attended  with  great  danger  unless  it  is 
accompanied  by  wounding  of  the  urinary  tract,  through  which 
infection  gains  access  to  the  hematoma. 

So  far  as  the  children  were  concerned,  in  55  cases  done  by  the 
open  method  3  deaths  occurred  among  the  children.  In  170  cases 
bv  the  subcutaneous  method  there  were  12  fetal  deaths.  These 
resulted  from  cerebral  lacerations  and  intracranial  bleeding.  All 
of  these  children  were  delivered  by  forceps  extraction;  there  was  1 
case  of  prolapse  of  the  cord.  Spontaneous  labor  after  pubiotomy  is 
most  favorable  for  the  child.  In  choosing  the  operation  Doderlein 
would  not  perform  it  in  a  pelvis  whose  true  conjugate  was  less  than 
6.75  cm. 

As  regaRls  the  permanent  enlargement  of  the  pelvis  following 
pubiotomy,  in  8  patients  subsequent  labors  seemed  not  to  be  made 
easier  nor  the  pelvis  larger  by  pubiotomy.  In  5  of  the  8  patients 
pubiotomy  was  done  the  second  time;  the  children  were  larger  than 
in  the  first  labor,  as  is  naturally  the  case.  If  spontaneous  labor 
is  to  occur  after  pubiotomy,  it  must  happen  from  some  other  cause 
than  the  enlargement  of  the  pelvis.  The  severed  bones  rarely  heal 
firmly,  but  usually  by  fibrous  tissue. 

In  the  same  discussion,  Baunuii  re|)orts  43  cases,  with  the  recov- 
ery of  all  the  mothers  and  the  loss  of  2  children.  Frantz  had  0{>er- 
atal  upon  11  cases,  losing  1  mother  from  double  thrombosis  in  the 
spermatic  veins.  In  1  case  the  patient  was  unable  to  walk  two 
months  after  operation,  and  in  a  third  case  inguinal  hernia  developed 
through  the  separated  ends  of  the  bones.  Fehling  operated  on  19 
cases;  Kiistner,  on  5;  Rosthorn,  on  8;  vonHerflf,  on  5;  Baumm,  on  14: 
AA'alcher,  on  15,  with  3  cases  of  laceration  of  the  bladder;  Fromme, 
on  13,  with  the  death  of  no  mother  and  1  child,  and  in  15  cases,  with 
1  motluT  and  1  child  lost.  The  majority  of  these  operators  pre- 
ferred the  subcutaneous  method,    l^fforts  to  increase  the  size  of  the 
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pelvis  after  pubiotomy  have  been  made  by  Hamniersehlag  and  Polano. 
These  eflforts  have  not  been  successful.  In  a  case  observed  by 
Tandler  one  and  a  half  years  after  pubiotomy  so  large  a  callus  was 
present  that  the  size  of  the  pelvis  was  lessened  and  not  increased. 
When  a  second  pubiotomy  was  made  there  occurred  a  connective- 
tissue  union,  through  which  the  bladder  wall  and  peritoneum  pro- 
lapsed. Although  it  would  seem  that  the  bladder  would  be  more  often 
injured  after  symphyseotomy  than  after  pubiotomy,  Zweifel,  in  65 
cases  of  symphyseotomy,  saw  no  injury  to  the  bladder  or  urethra. 

There  is  no  question  about  the  added  frequency  of  thrombosis 
after  pubiotomy.  Kannegieser^  reports  30  cases  of  subcutaneous 
pubiotomy  in  the  Dresden  Clinic,  and,  reviewing  the  literature  of  the 
subject,  finds  the  maternal  mortality  variously  estimated  at  from  2J 
to  10  per  cent.  The  fetal  mortality  he  states  at  19  per  cent,  for  opera- 
tions for  enlargement  of  the  pelvis,  and  40  per  cent,  for  induced  labor. 
In  his  own  cases  he  had  a  maternal  mortality  of  nil,  but  morbidity 
averaging  55  per  cent.  The  fetal  mortality  in  his  cases  averaged 
8  per  cent.  In  23  cases  he  studied  carefully  the  after-effects  of  the 
operation,  the  x-ray  showing  the  complete  formation  of  bone  in  7 
cases.  There  was  enlargement  of  the  diagonal  conjugate  varying 
considerably  in  amount,  and  in  many  patients  there  was  unusual 
mobility  in  the  pelvic  joints.  He  collected  15  cases,  in  which  spon- 
taneous birth,  with  full-term  children,  occurred  after  pubiotomy. 
Lichtenstein^  has  studied  the  results  of  version  and  extraction  before 
and  after  pubiotomy.  In  110  cases,  where  the  child  was  turned  before 
the  pubes  was  opened,  fetal  mortality  was  32.81  per  cent.;  in  44  cases, 
in  which  the  child  was  not  turned  until  after  the  pelvis  was  opened, 
fetal  mortality  was  13.64  per  cent'.  The  average  fetal  mortality  in 
pubiotomy,  when  the  child  was  delivered  by  version  and  extraction, 
was  22.62  per  cent.  In  39  pubiotomies,  in  his  clinic  in  Berlin,  Martin' 
saw  injuries  to  the  bladder  and  urethra  in  3  cases.    Sigwart^  had  5 

>  Archiv  f.  Gyn.,  Band  81,  Heft  3,  1907.  -  Ibid. 

'  Monatsechrift  f.  Geburtshulfe  und  Gynakologie,  Band  25,  Heft  5,  1907. 

*  Zentralblatt  f.  Gyn.,  No.  20,  1907. 
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pubiotomies  in  private  houses;  the  mothers  recovered,  but  the  puer- 
peral period  was  complicated,  and  one  of  the  children  died.  Deliv- 
ery was  effected  by  forceps  or  version.  Truzzi/  after  pubiotomy,  in- 
serted between  the  halves  of  the  pubcs  a  piece  of  calf^s  rib,  14  mm. 
wide  and  3  cm.  long,  decalcified  in  19  per  cent,  alcohol  and  then  soaked 
in  salt  solution.  No  stitches  were  used  and  the  bone  was  held  in  posi- 
tion by  pressure.  Good  union  occurral  with  considerable  enlargement 
of  the  pelvis.  Seitz  ^  examined  with  the  cystoscope,  twenty  days  after 
operation,  a  patient  who  had  a  wound  in  the  bladder  after  pubiotomy. 
The  wound  had  healed,  but  a  diverticulum  in  the  bladder  had  formed. 
Mann'  observed  necrosis  of  the  pelvic  bone  after  pubiotomy,  the 
patient  being  unable  to  walk  for  some  time.  The  dead  bone  was  dis- 
charged through  a  fistula,  which  finally  closed.  The  patient  became 
pregnant  and  had  a  spontaneous  abortion  at  three  months.  Hernia  de- 
veloped in  the  scar  of  the  operation.  Kromer,*  after  pubiotomy  and  ex- 
traction with  forceps,  found  in  his  patient  a  wound  in  the  tissues  near 
the  urethra.  This  was  closed  by  suture,  but  the  patient's  recovery 
was  prolonged  and  complicated.  She  walked  with  pain  on  leaving 
the  hospital  fifty-seven  days  after  operation.  At  the  next  pregnancy 
pubiotomy  vas  again  performed,  with  the  hope  that  spontaneous 
labor  would  follow.  It  did  not,  however,  and  the  patient  was  deliv- 
ered by  vaginal  Cesarean  section,  with  version  and  extraction. 
Mother  and  child  recovered.  In  a  fatal  case,  Hammerschlag^  found 
that  the  pubiotomy  wound  had  made  an  opening  3  cm.  long  into  the 
bladder.  Offergekl "  experimented  in  an  endeavor  to  increase  the  for- 
mation of  bony  tissue  between  the  halves  of  the  pubes.  His  conclu- 
sions are  that  firm  bony  tissue  cannot  be  expected  in  these  cases, 
that  the  action  of  the  saw  during  the  operation,  and  the  fluids  which 
collect  through  hemorrhage  and  congestion,  prevent  the  development 
of  bony  tissue.  He  also  endeavored  to  ascertain  the  best  method  for 
preventing  infection  in  wounds  after  pubiotomy.    Where  such  com- 

^  Zentralblatt  f.  Gyn.,  No.  20,  1907.  ^  Ibid.,  No.  20,  1907. 

5  Ibid.,  No.  44,  1907.  *  Ibid.,  No.  44,  1907.  ^  Ibid.,  No.  33,  1907. 

•  Monatsschrift  f .  Geburtshulfe  und  Gynftkologie,  Band  26,  Hefts  1  and  2,  1907. 
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municated  with  the  vagina  a  fatal  result  usually  followed.  He  en- 
deavored to  counteract  infection  in  the  medulla  of  the  pelvic  bone 
by  producing  venous  hyperemia  through  pressure  applied  by  band- 
ages. The  patient's  temperature  did  not  fall,  but  her  general  condi- 
tion became  better.  Scheffzek*  reports  9  symphyseotomies  and  18 
pubiotomies  in  1301  cases  of  contracted  pelves.  There  were  severe 
lacerations  of  the  vagina  in  7  cases,  2  of  which  terminated  fatally. 
In  3  of  these  patients  the  wounds  made  the  fracture  compound, 
but  29.6  per  cent,  of  the  mothers  had  normal  puerperal  periods.  The 
others  all  had  complications  of  greater  or  less  severity.  The  fetal 
mortality  was  33 J  per  cent,  in  both  symphyseotomy  and  pubiotomy; 
in  pubiotomy  alone,  27.7  per  cent. 

Williams^  reported  13  operations  for  pubiotomy,  9  by  himself 
and  4  by  his  assistants,  with  no  maternal  and  3  fetal  deaths.  The 
pelves  were  6  generally  contracted  rachitic,  2  flat  rachitic,  2  justo- 
minor,  and  3  funnel  shaped. 

In  the  first  10  the  true  conjugate  measured  from  7  to  8.5  cm. 
(2.8  to  3.4  inches);  the  funnel-shaped  pelves  had  transverse  diam- 
eters at  the  outlet  of  7  cm.  (2.8  inches).  In  11  cases  the  operation 
was  not  performed  until  the  patient  had  been  in  the  second  stage  of 
labor  from  two  to  ten  hours.  The  presenting  part  had  failed  to  ad- 
vance. Manual  dilation  of  the  vulva  and  vagina  was  performed 
before  beginning  the  operation,  and  Doderlein's  method  was  fol- 
lowed, except  in  1  case,  where  Gigli's  open  method  was  chosen. 
The  child  was  immediately  delivered  by  forceps  in  10  cases,  by  breech 
extraction  in  3.  There  was  but  slight  hemorrhage  in  12,  and  in  1 
case  profuse  bleeding  and  shock  from  a  deep  vaginal  tear  communi- 
cating with  the  pelvic  cavity.  Of  the  13  patients,  9  were  primiparae; 
in  3  patients  suture  of  perineal  tears  was  required;  in  none  was  the 
bladder  injured,  and  in  none  was  the  urine  blood  stained.  When 
the  placenta  had  been  delivered,  vaginal  and  perineal  wounds  were 
repaired  and  healed  satisfactorily.    The  upper  pubiotomy  incision 

*  Archiv  f.  Gyn.,  Band  88,  Heft  3,  1909. 
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was  first  closed  with  interrupted  catgut  and  then  a  small  drain  of 
iodoform  gauze  was  passed  through  the  labial  opening  and  a  broad 
band  of  adhesive  plaster  about  the  hips.  In  bed  a  Bradford  frame 
was  used  to  immobilize  the  pelvis.  The  patient  was  allowed  to 
move  as  soon  as  she  felt  inclined,  and  usually  turned  upon  her  side 
in  a  few  days  after  the  operation. 

Although  these  operations  proceeded  favorably,  the  puerperal 
period  was  undisturbed  in  only  6  cases.  In  7  the  temperature 
ranged  from  105.2°  to  102.5°  F.  In  2  cases  there  was  consider- 
able distention,  but  no  serious  infection  developed. 

The  earliest  getting  out  of  bed  was  on  the  fourth  day,  when  one 
patient  did  so  without  leave,  but  without  serious  injury.  With  one 
exception,  the  patients  got  up  between  the  sixteenth  and  twenty- 
third  days;  on  the  average,  the  twentieth;  leaving  the  hospital  on  the 
thirtieth  day.  Most  of  them  walked  without  difficulty,  a  few  of 
them  having  a  slight  limp  for  a  short  time.  Of  the  13  patients,  10 
were  seen  afterward,  reporting  themselves  in  good  health. 

So  far  as  the  immediate  results  of  the  operation  were  concerned, 
in  more  than  half  the  cases  caries  formed  on  the  anterior  pubic  surface. 
Posteriorly  the  bone  was  smooth,  and  in  some  a  notch  could  be 
felt  upon  the  upper  and  lower  margins,  showing  the  ends  of  the  in- 
cision. There  was  no  bony  union.  In  4  cases  the  cut  ends  of  the 
bone  moved  when  the  patient  walked.  The  sacro-iliac  joints  were 
injured  in  1  case,  but  this  disappeared  after  a  month.  The  pelvis 
remained  unchanged  after  operation,  except  in  1  funnel-shaped 
pelvis,  where  the  distance  between  the  ischia  increased  1  cm.  (.39 
inch).  All  the  patients  showed  edema  of  the  vulva,  pronounced  in 
3  on  the  side  of  operation ;  2  patients  had  hematocele  with  indura- 
tion; 1,  phlebitis  in  the  leg;  1,  stitch  infection,  and  in  3  it  was  neces- 
sary to  use^  the  catheter  for  some  time. 

One  child  was  lost  after  breech  extraction  from  asphyxia;  one 
child  died  of  birth  pressure. 

Pregnancy  had  occurred  after  the  operation  in  3  of  the  patients, 
and  1  had   spontaneous  birth,  the  biparietal  diameter  of  the  fetal 
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cranium  measuring  8.5  cm.  (3.4  inches).  In  these  mothers'  pelves 
the  true  conjugate  was  7  cm.  (2.8  inches).  Another  patient  has 
since  been  pregnant  twice,  having  spontaneous  premature  labor  at 
the  seventh  month. 

In  the  majority  of  these  cases  Doderlein's  was  the  method  em- 
ployed, consisting  in  introducing  the  finger  through  a  small  incision 
along  the  upper  border  of  the  pubic  arch,  in  the  region  of  the  pubic 
spine.  The  soft  parts  were  then  separated  from  the  posterior  surface 
of  the  pubic  bone.  The  bladder  was  thus  protected  and  the  small 
incision  was  not  prejudicial.  A  curved  needle  was  then  passed  through 
the  labium  majus  beneath  the  bone.    This  method  was  satisfactory. 

It  was  thought  of  great  importance  in  these  cases  that  the  vaginal 
outlet  should  be  thoroughly  dilated  by  the  gloved  hand  befoi^e 
beginning  the  operation. 

Cesarean  section  early  in  labor,  under  favorable  circumstances, 
has  a  maternal  mortality  of  1.2  per  cent.,  with  no  mortality  for  the 
child.  The  maternal  mortality  of  pubiotomy  should  be  less  than  2 
per  cent,  in  primary  operations.  This  is  much  less  than  that  of 
symphyseotomy. 

Williams  believes  that  the  induction  of  labor  in  moderate  degrees 
of  pelvic  contraction  will  be  superseded  by  pubiotomy.  In  these 
cases  but  5  or  6  per  cent,  require  operation,  while  if  the  induction  of 
lalx)r  be  done,  pregnancy  would  be  interrupted  unnecessarily  in  from 
25  to  30  per  cent.  The  fetal  mortality  in  induced  labor  is  much  higher 
than  after  pubiotomy.  Pubiotomy  competes  with  high  forceps,  pro- 
phylactic version,  and  craniotomy  rather  than  with  Cesarean  section. 
It  should  be  strictly  kept  as  a  primary  oj)eration  for  uninfected  cases, 
and  not  selected  after  the  failure  of  high  forceps  for  version.  Under 
these  circumstances  craniotomy  should  be  selected.  To  be  success- 
ful the  operation  should  be  limited  to  hospitals  and  to  experienced 
operators. 

The  Pelvis  After  Pubiotomy. — To  determine  the  permanent  con- 
dition of  the  pelvis  after  this  operation,  Christofoletti'  examined  the 

*  Zentralblatt  far  Gynakologie,  No.  14,  1908, 
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pelvis  in  2  patients  dying  some  time  after  the  operation.  There 
was  considerable  bony  callus  on  the  interior  surface  of  the  pelvis, 
the  levator  aui  muscle  had  been  injured  in  delivery,  and  the  distance 
between  the  symphysis  and  the  ileopectineal  tubercle  was  increased 
on  the  side  of  operation.  In  another  case  there  was  no  bony  union, 
and  very  slight  enlargement  on  the  operative  side.  The  slight 
increase  in  pelvic  size  gainal  by  the  operation  was  considerably  less- 
ened by  the  development  of  callus  on  the  internal  pelvic  surface. 

Burger^  found  the  pelvis  permanently  enlarged  in  25  patients 
operated  upon  in  Schauta's  clinic.  The  true  conjugate  was  increased 
in  some  1  cm.    Union  was  fibrous,  rarely  bony. 

To  Procure  a  Permanent  Enlargement  of  the  Pelvis. — Among  other 
methods  Schickele  ^  incisal  the  bone  about  one-third  of  its  thickness, 
prolonging  the  incision  laterally,  bringing  the  saw  out  on  the  oppo- 
site surface.  This  incision  is  planned  to  avoid  bony  union,  and,  by 
making  the  cut  of  considerable  length,  secures  fibrous  union,  provid- 
ing for  considerable  pelvic  enlargement. 

In  Bumm's  experience'  52  cases  with  the  subcutaneous  method 
had  given  satisfactory  results.  One  patient  only  died  from  embolic 
pneumonia. 

Jardine*  operated  upon  a  case  of  moderate  pelvic  contraction 
whose  recovery  was  complicated  by  severe  lacerations,  vesico-vaginal 
fistula,  and  necrosis  of  the  bone.  The  patient  was  discharged  three 
months  after  admission  with  fibrous  union  of  the  pelvis,  and  able 
to  walk  comfortably.  His  unfavorable  opinion  of  the  operation  is 
shared  by  Peham. 

In  estimating  the  final  results  of  the  operation,  it  is  abundantly 
proved  that  bony  union  cannot  be  expected.  Obemdorfer*  examined 
the  pelvis  fourteen  months  after  operation.  His  radiograms  and  illus- 
trations of  microscopic  sections  failed  to  show  the  slightest  evidence 


1  Zentralblatt  f .  Gynftkologie,  No.  14,  1908. 

'  Ibid.,  No.  17,  1908.  '  Ibid.,  No.  19,  1908. 

*  Journal  of  Obstetrics  and  Gynecology  of  the  British  Empire,  March,  1908. 

*  Zentralblatt  f .  Gynftkologie,  No.  7,  1908. 
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of  bony  union.     The  histologic  elements  necessary  for  the  produc- 
tion of  bone  were  entirely  wanting. 

Disturbance  of  locomotion  following  pubiotomy  has  been  reported 
by  various  writers.  The  French  believe  that  in  comparison  with 
symphyseotomy,  pubiotomy  is  followed  by  fewer  complications. 

Jeannin  and  Cathala*  published  in  tabulated  form  39  cases  by 
French  operators,  showing  favorable  results  for  the  mothers.    The 

puerperal  period,  however,  had  a  high  morbidity  rate. 

The  most  extensive  recent  paper  giving  the  results  of  pubiotomy 
is  that  of  Schlafli.^  In  all,  he  has  collected  and  examined  the  results 
of  700  cases.  The  general  mortality  rate  for  the  mothers  was  4.82 
per  cent.;  for  the  children,  9.18  per  cent.  In  510 cases,  hemorrhage 
immediately  following  operation  required  attention.  This  varied  in 
degree,  from  hemorrhage  proving  rapidly  fatal,  to  that  of  moderate 
quantity.  In  15.49  per  cent,  of  cases  lacerations  occurred  opening 
into  the  vagina.  The  usual  tear  of  the  pelvic  floor  occurred  in  about 
18  per  cent.  In  general,  laceration  of  the  birth-canal  proved  fatal 
in  40.6  per  cent,  of  cases.  The  bladder  was  wounded  in  12.35  per 
cent.,  the  puerperal  period  complicated  by  fever  in  31.76  per  cent., 
and  by  thrombophlebitis  in  8.23  per  cent.  There  was  hernia  between 
the  cut  ends  of  the  bone  in  7.5  per  cent.,  prolapse  of  the  vagina  in 
24.17  per  cent.,  and  incontinence  of  urine  in  4.17  per  cent. 

Comparing  these  statistics  with  those  of  symphyseotomy  and  other 
methods  of  delivery,  it  is  evident  that  pubiotomy  is  not  a  simple 
operation,  and  one  to  be  chosen  only  under  the  most  favorable  cir- 
cumstances. 
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VAGINAL   EXTRACTION   PRECEDED  BY  SECTION  OF  THE   CERVIX, 
LOWER  UTERINE  SEGMENT,  OR  PERINEUM 

In  cages  where,  through  lack  of  development  or  stenosis  from  any 
cause,  the  lower  portion  of  the  uterus,  the  pelvic  floor,  or  peckieum 
may  be  so  contracted  as  to  make  vaginal  delivery  dangerous,  the  birth- 
canal  may  be  enlarged  by  section.  Clinical  observation  has  shown 
that  a  contracted  cervix  will  often  tear  irregularly  to  a  dangerous 
extent.  This  fact  has  led  obstetricians  at  different  times  to  incise 
the  cervix,  but  it  remained  for  Diihrssen  to  practice  and  devise  deep 
incisions  into  the  cervix  to  permit  delivery.  These  were  made  in  the 
four  quadrants  of  the  cervical  circle,  avoiding  the  lateral  portions,  the 
incisions  being  directed  upward  and  outward  at  the  outlet.  They 
were  carried  to  the  vaginal  junction  and  resulted  in  the  immediate 
enlargement  of  the  cervix. 

These  incisions,  however,  did  not  reach  sufficiently  far  to  overcome 
entirely  the  resistance  of  the  cervix,  nor  did  they  enter  the  lower 
uterine  segment.  Diihrssen,  accordingly,  developed  the  technic  of 
what  he  termed  **  vaginal  Cesarean  section,''  which  has  now  a  recog- 
nized place  among  obstetric  operations. 

Incision  of  the  Cervix 

Incision  of  the  cervix  is  justifiable  where  cervical  tissue  cannot 
be  stretched  without  danger  of  extensive  lacerations.  Where  the 
cervix  dilates  with  difficulty,  it  will  often  tear  irregularly  if  stretched. 

A  clean  incision  is  safer  than  irregular  lacerations,  and  hence  it 
is  justifiable  to  substitute  the  one  for  the  other. 

Cases  are  sometimes  seen  where  the  external  os  can  be  found 
with  difficulty  from  congenital  occlusion.  The  writer  recalls  a  case 
in  which  hemorrhage  occurred  during  the  first  stage  of  labor,  from  a 
source  not  evident.  The  cervix  was  not  dilated,  although  the 
patient  had  had  considerable  pain.  The  external  os,  upon  ordinary 
examination,  could  not  be  found.  On  inspection  an  oblique  tear 
in  the  substance  of  the  cervix  extended  in  an  irregular  manner  to 
the  vaginal  junction,  beginning  i  inch  above  the  extennal  os.    This 
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tear  had  opened  small  vessels,  which  bled  freely.    The  external  os 
barely  admitted  a  grooved  director,  and  was  drawn  upward  and 


Fig.  170. — InrJHion  of  the  cervix  wliere  the  latl<'r  is  taken  up,  but  tlie  os  ex- 
temum  is  only  sliglitly  dilated.  Dark  lines  eliow  direction  in  wliicli  iDcisions  hIiouIiJ 
be  made  (Kerr). 

backwanl  so  as  to  be  scarcely  accessible.    The  cervix  was  incised, 
when  hemorrhage  eea.scd  an<i  lalmr  prorcchxi. 
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In  practising  incision  of  the  cervix  the  operator  should  have  a 
clear  view  of  the  field  of  operation.  Blunt-pointed  stout  scissors 
should  be  usckI,  and  four  cuts  niade  extending  to  the  vaginal  junc- 
tion. The  immediate  opening  of  the  cervix  follows  and  usually 
the  descent  of  the  presenting  part.  After  delivery  the  incisions  may 
be  closed  by  chromicized  catgut.  Even  if  this  be  not  done,  if  the 
patient  escapes  infection,  union  usually  takes  place  throughout  the 
greater  portion  of  the  incision. 
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Vaginal  Cesarean  Section 

In  vaginal  Cesarean  section  incisions  are  carried  through  the 
cervix  and  lower  uterine  segment  nearly  to  the  lower  border  of  the 
superior  expulsive  segment  of  the  uterus.  To  permit  this  without 
injurj'  to  the  bladder  or  peritoneum  both  must  lx»  pushed  upwanl 
out  of  the  way. 

The  Technic  of  Vaginal  Cesarean  Section. — The  patient  is  pre- 
pared as  for  any  vaginal  operation.  The  bladder  is  thoroughly  emp- 
ticni  by  catheter  under  an(»sthesia.  The  patient  is  placed  on  the 
edge  of  the  table,  her  lower  extremities  flexcxl  and  rotated  outwanl, 
and  the  cervix  and  surrounding  tissues  comj)letely  exposed  by  spec- 
ula. The  cervix  is  strongly  grasped  by  tenaculum  forceps  and 
drawn  gently  dowTiward,  and  a  transverse  incision  made  in  front 
of  the  cervix  through  the  mucous  membrane.  With  the  finger, 
a  blunt  instrument,  or  blunt-pointed  scissors  the  bladder  and  tissue 
beneath  it  is  then  pushed  upwanl  with  the  peritoneum;  the  lower 

19 
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uUrine  segment  then  becomes  visible.  A  longitudinal  incision  Id 
the  meilian  line  is  then  made  through  the  narrow  portion  of  the  cervix, 
extending  into  or  through  the  lower  uterine  segment.  When  the 
operation  was  first  practised  a  similar  incision  was  made  in  the  pos- 
terior wall  of  the  cervix,  but  this  has  been  found  to  be  rarely  neces- 
sary.   When  the  uterus  is  opened  the  presenting  part  comes  into  view 


Fiff.  177,— Vflfrinal  Cesarean  scption;  Ceirix  drawn  forcibly  downnard  byvolsella 
forceps.  Longitudinal  tuid  transverse  inriHiona  in  anterior  vaginal  wall.  Lateral 
retractors  Itaed  for  purposes  of  illustration  not  neeeiwaTy  for  operation  (Peterson). 

or  can  roa<lily  be  reached.  Delivery  is  then  efTected,  preferably 
by  forceps,  although  vereion  has  been  performed.  Care  is  taken  to 
deliver  the  child  slowly  and  carefully  to  avoid  lacerating  the  uterus. 
After  the  child  is  born  the  placenta  is  removcil,  usually  manually,  the 
uterus  emptied  of  clots,  membranes,  and  amniotic  liquid,  and  tam- 
poned with  10  per  cent,  iodoform  gauze.  The  longitudinal  incision 
in  the  lower  uterine  segment  and  cervix  is  first  closed,  followed  by 
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the  uniting  of  the  transverse  va^nal  incision  The  vagina  is  then 
moderately  tamponed  with  bichlorid  gauze.  Where  a  posterior  cer- 
vical incision  is  made,  this  is  closed  in  the  manner  described. 

The  Indications  for  Vaginal  Cesarean  Section. — Some  conditions 
which  require  the  prompt  emptying  of  the  uterus,  circumstances 
being  favorable  for  vaginal  delivery,  indicate  vaginal  Cesarean  seo- 


Fig.  178, — Vaginal  Cesarean  section:  Vajnnal  wall  ifishceted  away  from  bladder 
yraU  for  short  diutance  on  each  side  of  ineisiuiis.  Bladder  dbsected  from  uterus  by 
few  strokes  nith  Hponge  (PeterHon). 

tion.  This  method  is  often  selected  in  eclampsia,  in  premature  sepa- 
ration of  the  normally  situateil  placenta,  in  threatened  death  of  the 
mother  from  heart  disea.se,  in  threatened  occlusion  of  the  umbilical 
cord,  and  in  the  event  of  suilden  death  of  the  mother,  the  fetus  sur- 
viving. 

Va^al  Cesarean  section  is  not  indicated  in  contracted  pelvis, 
for  it  does  not  enlarge  the  pelvis.     It^  performance  is  an  error  under 
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these  conditions.  It  is  also  coiitraindioatcd  in  septic  cases  because 
it  leaves  the  septic  utenis  in  a  condition  favorable  for  tlic  develop- 
ment of  severe  infection.  It  is  also  not  indicated  in  overgrowth  of 
the  fetus  or  in  considerable  disproportion  between  mother  and  child, 
and  it«  performance  in  these  cases  will  be  followwl  by  disappoint- 
ing results. 


Fig.  179.^ — Vaginal  Cesarean  section:  Cen-i\  grasped  at  each  side  of  median  line 
by  volHella  forceps.  Cervix  Rplit  upward  in  median  line  by  stout  sclsaon.  Bladder 
held  up  beliind  pulws  by  retractor  or  siionge  (Peterson). 

Complications  Following  the  Operation. — The  element  of  greatest 
danger  in  the  operation  is  the  oceurrenee  of  bleetling,  which  makes 
the  development  of  septic  infection  an  easy  matter.  It  is  not  ahva>"s 
easy  to  e\pase  the  field  of  operation  to  vision,  and  without  sueli  guid- 
ance the  operatoi'  may  carry  the  incisions  further  than  is  necessary, 
thereby  opening  into  very  vascniar  tissue,  which  bleeds  easily  and 
tears  readilj'  during  deli\ery.     Wounds  of  the  urethra  and  Itase  of 
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Fig.  180,— Vfttrinal  (Vsaroan  si'ption;  Pnifilc  view,  slmwinit  anlcrior  cervical 
wall  fiiUt  upward  oh  far  an  \x-T'nimfal  reflexion.  Sanu!  kind  of  inclKJon  can  be  made 
in  paslerior  cenical  lip  (I'eUtrson). 


Fiff.  181. — Vaffinal  (Vsarean  section:  Anterior  een-iral  wall  split  upward. 
Membranes  bulginf;  downward.  Through  tliis  opening  cliild  can  be  delivered  by 
version  or  forceps  (Petereon). 
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the  bladder,  lacerations  extending  through  the  vagina  into  the 
pelvic  and  abdominal  tissues,  and  their  results  have  been  observed. 

The  advantages  claimed  for  the  operation  are  its  rapidity,  the 
fact  that  it  avoids  abdominal  and  peritoneal  incision,  that  it  is  less 
formidable  to  patients  than  abdominal  section,  leaves  no  visible  scar, 
the  patient  remaining  in  good  condition  after  the  operation.  Those 
who  advocate  it  most  strongly  have  ui^eil  that  it  is  suitable  for  per- 


Fig.  182. — Vaginal  Cesarean  section:  Forceps  introduced  througli  inciBion.     It  is  l>et- 
t^r  to  jacisc  posterior  cervical  wall  than  to  have  opening  too  small  (Peterson). 

formance  in  private  houses.    Experience  has  shown  that  to  be  suc- 
cessful it  requires  hospital  facilities  and  trained  assistance. 

Vaginal  Cesarean  Section  for  Placenta  Prsevia. — Theoretically, 
vaginal  Cesarean  section  would  be  in<licated  for  placenta  pra;\Ta. 
In  this  condition,  however,  the  cervix  and  lower  uterine  segment  are 
more  soft  than  normal  and  yield  more  readily  to  dilation.  At 
present  better  results  are  obtained  in  placenta  prsevia  by  dilating  the 
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cervix  suflBciently  to  permit  the  introduction  of  a  dilating  bag.  This, 
folded,  should  be  passed  through  the  membranes  or  placenta,  then 
distended.  It  will  make  pressure  upon  the  placenta,  checking  hemor^ 
rhagc  and  dilating  the  cervix  for  delivery. 

The  Application  of  Vaginal  Cesarean  Section. — Retroflexion  and 
incarceration  of  the  pregnant  uterus  was  sueci-ssfuUy  treated  by 


Fig.  1S3. — Vaginal  Cesarean  section;  Incision  closed  by  contiauous  suture 
of  chromicized  catgut.  Suture  should  pass  down  to,  but  not  thtough,  cervical 
mucosa  (Peterson). 

Benecke.'  The  pregnancy  was  five  months  advanced,  the  fetus  had 
perished,  the  bladder  had  become  infected,  the  cervix  was  dense 
and  could  be  dilateti  with  the  greatest  difficulty  only.  During  the 
vaginal  operation  the  bladder  wall  was  oi>enfd,  followed  by  the  evac- 
uation of  its  contents.  Lacerations  were  imme<iiately  suturefl  with 
catgut,  the  uterus  emptied  in  the  usual  manner,  incisions  closed,  and 

'  Zentralblatt  f.  Gyn.,  Xo.  23,  190C. 
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tho  bladder  permanently  drained.  The  patient  liad  a  mild  attack  of 
cystitis,  but  recovered.  Holmes '  reviewing  the  operation  up  to 
date,  believes  that  it  finds  its  principal  indication  in  rigidity  of 
the  cervix,  including  the  presence  of  scar  tissue  anfl  carcinoma, 
and  in  some  cases  of  ccr\ical  displacements.  Zarate'  performed 
vaginal  Cesarean  s(;ction  ujjon  a  patient  who  ha*!  narrowing  of  the 


Fig.  1S4. — VaKJnaH'f'^reftnHecfion:  Suture  of  cervical  incision  completed  (Peterson). 

lar>"nx  from  scar  tissue,  with  consolidation  of  the  right  lower  portion 
of  the  lung.  The  laryngeal  lesion  was  syphilitic.  The  mother's 
breathing  was  inimc<liately  improved  after  tho  uterus  ^\■as  eni])tie(l, 
and  she  recovered  and  was  able  to  nurse  the  child.  During  her 
convalescence  an  examination  of  the  larynx  showed  characteristic 
lesions.     Rotter^  perfonned  the  operation  and  dcHvercil  the  child  in 

'  Surgery,  Gynecolitgy,  and  Obstf^tricB,  December,  1906. 
=  Zeiitrallilalt  f.  Gyn.,  No.  52,  1907. 
» Ibid.,  No.  39,  1907. 
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five  minutes  in  a  multipara  dying  from  mitral  (li»i<a»o  with  edema  of 
the  lungs.  The  rapidity  of  the  0])eration  made  it  especially  appro- 
priate for  such  a  catie.  In  cases  of  eclampsia  (unconscious)  the  oi>cra- 
tion  was  also  pprformc<l  without  anesthesia. 

The  criticisms  on  vaginal  Cesarean  section  have  arisen   largely 
from  an  unfortunate  choice  in  selecting  cases  for  the  operation.     Its 


Fig.  185.— Vajtinal  Cesan'nn  wction:  Tlie  vapnal  mucosa  can  lie  unile.l  by  pon- 
tfnuous  or  interruptflil  BUtun-.  {'arc  slioulil  l)c  taken  not  to  haw  loo  ai-ciirate 
coaptation,  for  Tear  of  oozing  under  flap  (Pctcrsim). 

field  is  limit*-*!,  but  at  present  it  is  useful  in  eclampsia,  premature 
separation  of  the  i)laccnta,  heart  lesions,  and  other  maternal  diseases 
which  may  threaten  immwliate  death  during  labor,  and,  rarely,  in 
conditions  thn»tening  the  fetus.  The  operation  lias  been  siiecess- 
fully  performed  for  prolaiise  of  the  umbilical  conl  through  a  very 
resisting  cervix. 
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Incision  Into  the  Pelvic  Floor  and  Perineum 

When  it  is  evident  that  vaginal  delivery  must  be  attended  by 
ver}^  severe  laceration,  such  may  be  lessened  or  controlled  by  incis- 
ing the  perineum  and  pelvic  floor.  Some  have  advocated  central 
incision,  producing  a  central  laceration  of  the  perineum  extending 
to  the  sphincter  of  the  bowel.  The  majority  would  practice  what  is 
called  ''episiotomy,"  which  incises  the  sphincter  of  the  vagina,  peri- 
neum, and  pelvic  floor. 

This  procedure  must  be  done  under  anesthesia,  and  is  best  accom- 
plished when  the  presenting  part  is  pressing  on  the  pelvic  floor  and 
when  the  perineum  is  drawn  tensely  against  the  fetus.  If  the  patient 
is  not  to  be  anesthetized  for  delivery,  she  may  be  given  partial  anes- 
thesia and  a  probe-pointed  knife  or  pair  of  blunt-pointed  scissors 
inserted  between  the  presenting  part  and  the  perineum,  between  the 
junction  of  the  upper  third  and  lower  two-thirds  of  the  lateral  sur- 
face of  the  posterior  segment  of  the  pelvic  floor.  During  a  pain  the 
cutting  edge  of  the  knife  or  scissors  blade  may  be  turncHl  against  the 
tense  tissue,  and  allowed  to  cut  through  obliquely  down  and  outward. 
It  is  rarely  necessary  to  make  the  incision  more  than  1  inch  in  length; 
sometimes  two,  J  inch  on  each  side,  give  better  results. 

Immediately  following  this  incision  the  posterior  segment  of  the 
pelvic  floor  moves  downward  and  backward  and  the  tissues  gape 
asunder,  leaving  a  triangular  wound  whose  apex  is  directed  upward 
toward  the  cervix,  and  whose  base  extends  along  the  lateral  wall  of 
the  birth-canal.  Bleeding  is  rarely  considerable  after  this  incision, 
and  if  small  vessels  have  opened,  they  should  be  tied  with  fine  catgut. 
After  delivery  two  lines  of  suture  will  be  necessarj''  to  accurately  close 
the  incision :  one  upon  the  outer  perineal  surface  and  the  other  upon 
the  inner  vaginal  surface.    If  the  tissues  have  separated  deeply,  it  is 
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well  to  insert   buried  stitches  of  catgut  to  bring  the  parts  together 
accurately. 

Complications  rarely  occur  from  these  incisions,  union  is  usually 
primary,  and  serious  laceration  of  the  pelvic  floor  and  perineum  is 
undoubtedly  prevented  by  this  means. 


Delivery  by  Abdominal  Section 

Next  to  the  introduction  of  antise[)sis  in  obstetrics,  the  most 
important  advance  has  been  in  the  development  of  deliver}-  by  ab- 
dominal section.  This  has  substituted  certainty  for  uncertainty, 
shortened  suffering  greatly,  robbed  contractal  pelvis  of  its  terroi-s, 
given  much  better  control  of  hemorrhage,  and  saved  the  lives  and 
health  of  many  mothers  and  children.  The  application  of  the  prin- 
ciples of  surgery  to  obstetric  practice  has  been  of  as  great  vahu*  as 
the  use  of  the  same  principles  in  general  surgery  or  in  various  surgical 
specialties. 

When  a  method  of  treatment  becomes  successful  it  is  often  mis- 
applied, improperly  used,  and  with  bad  results.  Such  has  been  the 
lot  of  deliveiy  by  abdominal  section.  It  has  been  wrongly  applied 
to  cases  neglect(»d  and  maltreated  during  labor,  where  the  patient's 
life  had  practically  been  lost  before  the  operation  was  chosen.  There 
is  need  to  scrutinize  the  indications  for  abdominal  deliverv  and  to 
limit  the  operation  to  those  conditions  in  which  it  is  successful.  If 
this  be  done  the  mortality  and  morbidity  of  difficult  parturition  will 
be  greatly  lessened. 

Methods  of  Abdominal  Delivery. — When  the  fetus  is  in  the  uterus 
and  it  is  to  be  delivered  by  abdominal  section,  methods  of  treatment 
may  be  chosen  in  accordance  with  the  decision  to  render  the  patient 
incapable  of  further  procreation  or  to  avoid  disturbing  this  imjx)rt- 
ant  function.  The  condition  of  the  body  of  the  womb  is  also  a  most 
important  factor,  for  in  the  presence  of  extensive  disease  of  the  uterine 
muscle  the  womb  must  be  removed,  and  the  patient  so  rendered 
sterile. 


CELIOHYSTEHOTOMY.  301 

CELIOHYSTEROTOHY 

By  this  term  is  umiersttMHl  the  ojn'iiing  of  the  atxlomon,  the 
opening  of  the  uterus,  the  removal  of  its  contents,  and  the  closure 
of  tlie  abtiomcn  anil  womb.  The  jjaticnt  is  left  capable  of  further 
protreation  am!  but  little,  if  any,  change  is  made  in  the  condition 
of  the  uterus.  This  operation  is  most  often  performeil  and  is  most 
fn'fjueiitly  termed  what  is  jHipularly  called  'Tesarean  section." 

The  Indicfttioiis  for  Celiohysterotomy.^It  cannot  be  too  clearly 
undei-stood   that   celiohj-sterotomy   must   he   a   primary   operation. 


Fig.  ISfi. — CctioliyNtenrtomy:  The  uterus  turned  out  of  tlie  abilominal  cavity. 
To  ilistinEuisli  the  liands  of  the  ojierator,  tliey  are  covered  by  rubber  Eaunlkla; 
tile  liani!^  uf  the  assistants  are  sliown  without  tliem. 

There  must  have  been  no  pre\noUK  attempt  to  deliver  the  mother,  no 
frecjiient  vaginal  manipulations,  no  pro-existing  septic  condition  of  the 
birth-canal.  Mother  and  child  mu-st  be  in  good  condition.  The 
previous  application  of  forceps,  attempts  at  version,  prolonged  vaginal 
examinations,  efforts  to  dilate  the  cervix,  septic  conditions  in  the 
vagina,  the  fetus  exhaustnl  hy  birth  pressure,  these  are  among  the 
most  important  contraindications  for  celiohysterotoiny.  For  the 
operation  to  be  successful  the  surroundings  must  be  favorable.    Al- 
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though  it  is  better  to  have  the  patient  in  a  hospital,  the  operation  can 
be  successfully  done  in  a  private  house  which  is  in  good  sanitary  con- 
dition. The  operator  must  be  familiar  with  obstetric  surgery  and 
must  understam!  thoroughly  the  principles  of  the  operation.  He 
must  have  two,  preferably  three,  competent  assistants.  If  the  opera- 
tion is  to  proceed  smoothly,  there  must  be  three  experienectl  nurses. 
Spectators  often  think  that  celiohysterotomy  is  a  very  simple  perform- 
ance.    This  may  be  bo  when  the  operation  is  done  by  experienced 


Fig.  187. — CdEohyBt«rctomy:  Incising  the  ulerua, 

persons  with  competent  assistants,  each  of  whom  knows  exactly  liis 
part  in  the  oi^ration.  When  these  conditions  are  absent,  celiohys- 
terotomy is  by  no  means  simple  or  easy. 

When  the  operator  finds  that  the  conditions  which  make  the  opera- 
tion justifiable  are  present,  he  may  conader  the  indications  for  its 
employment.  That  most  frequently  cxiBting  is  tlisproportion  between 
the  mother  and  child  or  physiologic  incompetence  for  labor;  concern- 
ing these  indications  there  is  but  little  difference  of  opinion. 

The  apijliration  of  the  operation  has  been  further  extended  to 
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central  placenta  prsevia,  eclampsia,  ami  tlireatciitil  occlusion  of  the 
umbilical  coixl.  In  deciding  upon  the  operation  it  must  be  remem- 
bered that  in  many  ca^'S  it  is  a  child-saving  operation;  hence  its  best 
results  will  not  be  obtained  unless  the  child  is  viable  and  in  good 
con<lition. 

The  Technic  of  Celiobysterotomy. — The  patient  is  placed  upon  her 
back  upon  a  suitable  table  and  the  pelvis  slightly  raised.  Care  should 
be  taken  that  the  position  of  the  patient's  head  is  an  easy  one  and  that 


Fig.  188. — Celiohyst«ro(<nny:  The  delivery  of  the  child.    An  as.'iHtant  in  con- 
trolling the  hemorrhage  by  graxping  the  brotui  ligaments. 

respiration  is  unimpeded.  The  bladder  should  be  thoroughly  emptied 
by  catheter  under  anesthesia,  just  before  the  abdominal  incision  is 
made.  In  contracted  pelves  the  blailder  may  be  pinched  between  the 
presenting  part  and  the  pube's,  and  drawn  upwanl  into  the  alxlominal 
cavity.  The  abtiominal  incision  is  made  in  the  median  line,  at  first 
just  below  the  umbilicus.  Thl'i  enables  the  operator  to  avoid  the 
bla<lder,  a.scertaining  by  his  fingers  its  position.  The  abdominal 
wall  is  often  verj-  thin  in  pregnancy,  anil  care  must  Ik>  taken  lest 
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the  incision  pass  through  the  alxloiiiinal  wall  and  woumi  the  uterus. 
The  abdomen  having  Ix-en  open(xl,aiul  a  careful  examination  made 
to  ascertain  the  jiosition  of  the  bladder  and  intestines,  the  abdominal 
incision  is  then  enlarg<x!  sufficiently  to  jxTmit  the  removal  of  tlie 
uterus  from  the  abdominal  cavity. 

The  advantages  of  this  procedure  are:  a  more  efficient  control 
of  uterine  contraction,  tlie  better  avoidance  of  contaminating  the 
abdominal  cavity  witli  amniotic  liquid  and  blood,  and  better  acce.'« 
to  the  uterus  for  the  application  of  sutures. 


Fig.  189.— rdioliystcrotomy:  Pouring  sterile  salt  solution  through  the  recently- 
emptied  ut«ruK. 

The  disadvantagoK  are:  the  danger  of  abdominal  incision,  the 
greater  flisturbance  of  the  abdominal  viscera,  and  the  greater  tendency 
to  escape  of  the  intestines  from  the  aUlomen.  In  the  opinion  of  the 
majority  of  operatoi-s  the  advantages  of  removing  the  utenis  from 
the  alxlominal  cavity  outweigh  the  disadvantages,  and  this  manipula- 
tion is  commonly  practised. 

During  the  removal  of  the  utenis  from  the  abdomen  consideral>Ie 
interferent'e  with  respii'ation  may  arise  because  of  the  disturbance  to 
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the  abdominal  viscora.  The  anosthrtizcr  should  be  prepared  for 
this,  and  should  varj'thcquantity  of  ether  used,  ami,  if  necessary,  give 
appropriate  stimulation.  When  the  uteruK  is  delivered,  respiration 
is  usually  better,  as  the  action  of  the  diaphragm  is  less  restricted. 
When  the  uterus  is  eviscerated,  a  large  soft  pad  or  towel,  thoroughly 
sterilized  and  warm,  should  be  place<i  over  the  intestines  and  the  ab- 
dominal walls  brought  together  a-s  far  a.**  possil)lc  without  suture. 
The  uterus  may  rest  upon  the  hot  moist  pads  and  abdominal  wall. 


Fig.  190.— CpIiiiliyBterot limy;   Closing  the  uterine  incision. 

To  eontrol  hemorrhage  from  the  utenis  an  assistant,  pn-ferably, 
gra."ps  the  broad  ligaments  with  the  thumb  and  Hngei-s.  If  he  is 
not  exi)erienced  in  this,  he  may  simply  grasp  the  lower  uterine  .seg- 
ment with  lx»th  hand.'^  encirclhig  the  lower  part  of  the  womb,  the  ulnar 
Ijorder  of  the  hands  being  pres-sed  inwanl  at  the  sides  of  the  utenis. 
A  fimi  grasp  should  be  exerciseil  and  hemorrhage  pn-veiitol  by  pres- 
sure ujwn  the  uterine  arteries  and  their  anastomoses. 

When  the  uterus  is  ready  for  incision  an  assistant  stands  at  the 
side  of  the  operator  with  a  sterile  sheet  or  blanket  in  which  to  recei\-e 
the  child.    The  uterus  is  usually  opened  u|K)n  the  anterior  surface  in 
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the  median  line  by  a  longitudinal  incision  terminating  about  I  inch 
below  the  fundus.  Care  should  be  taken  not  to  open  the  uterus 
through  the  lower  uterine  segment.  The  operator  should  not  make 
the  incision  the  full  length  tlesircd,  because  the  uterine  muscle  will 
gape  asunder  as  incised,  and  he  may  enlarge  the  incision  slightly 
with  the  fingers  before  extracting  the  chiki 

During  delivery  the  uterus  may  be  slightly  enlarged  by  laceration. 
Should  this  be  serious,  it  might  be  necessary  to  sacrifice  the  womb. 


Fig.  191. — CeliohyBttrotomy:  The  uterus  closed  and  contracted. 
The  operator  can  learn  by  experience  only  how  to  proportion  the  uter- 
ine incision  to  the  condition  of  the  uterine  muscle  and  the  probable 
size  of  the  child.  The  uterus  should  be  opened  with  very  light  strokes 
of  the  knife,  and  if  the  membranes  liave  not  been  ruptured,  the 
opening  may  lie  completed  by  the  fingers.  If  unruptured,  the  mem- 
branes should  be  broken  and  the  amniotic  liquid  allowed  to  escape 
upon  sterile  towels  placed  beneath  the  womb.  The  operator  then 
grapps  the  nearest  available  portion  of  the  fetus,  usually  the  lower 
extremities,  occasionally  the  hips,  and  delivers  the  child  slowly  and 
carefully,  to  avoid  tearing  the  womb.    It  is  held  head  downwani  and 
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the  cord  clampod  twice  and  cut  between  the  clamps.  The  child  is 
then  given  to  an  assistant  for  further  care. 

Grasping  the  cord  in  the  left  hanil,  the  oi)erator  then  deliberately 
separates  the  placenta,  removing  placenta  and  membranes  slowly 
and  carefully.  The  uterus  is  also  emptied  of  blood-clots.  Hot 
sterile  salt  solution  is  then  poureil  into  the  womb  through  the  incision 
and  allowed  to  run  through  the  cervix  into  the  vagina. 

The  uterine  muscle  is  then  closed  by  bringing  together  the  muscle 
separately  and  reinforcing  this  with  continuous  suture  of  the  uterine 


Fig.  192. — Celiohysterotomy:  The  abdomen  closed. 

peritoneum.  For  the  first  is  to  to  be  prefcrretl  the  best  quality  of 
silk,  medium-sized,  which  has  recently  been  sterilized  by  boiling. 
With  a  curved  needle  stitches  are  inserted  J  inch  from  the  border 
of  the  uterine  incision  beneath  the  peritoneal  covering  of  the 
uterus,  carried  through  the  muscle,  avoiding  the  lining  mem- 
brane of  the  womb,  and  inserted  upon  the  opposite  side  and 
brought  out.  Stitches  should  be  tied  immediately  after  inser- 
tion with  moderate  firmness.     They  should  be  placed  sufficiently 
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close  together  to  accurately  ami  firmly  close  the  uterine  muscle. 
Should  a  large  uterine  sinus  be  evident  in  the  incision  and  bleed- 
ing, an  oblique  stitch  through  the  muscle  may  be  inserted.  Of 
the  value  of  this  precaution  the  writer  can  speak  from  experience. 
During  the  insertion  of  the  muscular  stitches  the  patient  !=houl(l 
receive  a  tonic  dose  of  strj'chnin  and  ergot  liypodermieally  p^ven. 
If  there  is  much  bronehial  irritation  with  catarrh,  atropin  .should  al-^o 
be  given  hypodermically.     Contraetion  of  the  uterus  may  also  be 


Fig.  193. — Teliohysterofomy:  Applying  the  abilominal  dressing. 

expetlited  by  enveloping  it  in  a  hot  towel  wrung  out  of  sterile  water, 
and  massaging  the  utci-us  gently  but  mpidly.  These  measun'.i  have 
not  faiUnl  so  far,  in  the  writer's  experience,  to  secure  uterine  contrac- 
tion. 

^\'hen  the  muscular  stitches  have  l>een  inserted  and  tieil,  the 
uterine  peritoneum  should  Ik-  closed  with  eontinuous  suture  of 
fine  silk  or  No.  2  catgut,  completely  bur\"ing  the  mu.'scular  sutures. 
This  suture  should  include  not  only  the  peritoneum,  but  subperi- 
toneal and  some  muscular  tissue.  The  edges  of  the  peritoneum 
should  be  turned  in\\'ard  and  brought  together.     This  suture  forms 
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a  most  efficient  reinforcement  to  the  uterine  suture.  The  uterus, 
having  been  satisfactorily  closed,  is  then  replaced  in  the  abdominal 
cavity  in  its  normal  position,  and  the  intestines  and  omentum  allowed 
to  resume  theu-  normal  positions.  When  it  is  certain  that  no 
foreign  body  has  been  left  in  the  abdomen,  a  moderate  quantity  of 
sterile  salt  solution  is  introduced  into  the  abdominal  cavity  and 
the  alxlominal  wound  c1os(k1.  This  is  effected  by  bringing  together 
separately  the  peritoneum  with  fine  catgut  or  fine  silk.  In  preg- 
nancy the  abdomen  is  often  so  distended  that  it  may  be  impossible 
to  distinguish  the  different  layers  of  tissue  in  the  abdominal  wall. 
A\'here  the  abdomen  is  thin  the  suture  which  closes  the  peritoneum 
must  include  the  muscular  fascia  of  the  abdomen  as  well.  A  good 
scar  follows  such  suture,  although  it  is  not  as  exact  as  the  method 
of  suturing  the  different  tissues  separately.  The  skin  is  then  brought 
together  with  interrupted  silkworm-gut  stitches. 

The  abdominal  dressing  after  celiohysterotomy  is  of  considerable 
importance.  The  incision  is  a  long  one,  the  alxlominal  walls  have 
been  overstretched  and  must  undergo  involution,  and  the  abdomi- 
nal wound  might  readily  burst  'asund(T  if  the  patient  were  to  cough 
or  vomit  violently.  In  addition  to  accurate  suture  a  thoroughly 
secure  dressing  must  be  applifxl  and  maintained  securely  in  position. 
It  is  furthennore  desirable  to  make  pressure*  on  the  solar  plexus  fol- 
lowing the  emptying  of  the  uterus.  This  is  ncMH^ssary  to  maintain  the 
tone  of  the  abdominal  visc(Ta.  We  have  had  satisfactory  results 
with  a  dressing  appliexl  as  follows: 

Above  the  fundus  of  the  uterus  a  i)a(l  of  sterile  gauze,  wide 
enough  to  extend  across  the  abdomen  and  s(*veral  inches  thick,  is 
placed.  Over  the  incision  sterile  gauze  is  applied  in  several  layers, 
and  then  the  usual  gauze  and  cotton  pads,  eniploytnl  after  abdominal 
section,  are  applied.  Strips  of  rubber  adhesive  i)laster,  from  2  to 
3  inches  wide,  are  then  placed  over  this  dressing,  making  pressure 
from  above  downward.  These  should  make  firm  but  gentle  presvsure, 
the  edges  overlapping  and  forming  one  continuous  occlusion  bandage, 
which  cannot  be  loosened  by  straining  or  coughing.     Over  this  is 
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placed  a  many-tailed  binder  of  flannel.  In  uncomplicated  cases 
this  dressing  remains  from  ten  days  to  two  weeks  without  dis- 
turbance. 

Complications  Arising  During  Celiohjrsterotomy. — In  operating 
for  contracted  pelvis,  the  obstetrician  should  not  lose  sight  of  the 
danger  of  wounding  the  bladder  because  of  its  high  position  in  the 
abdomen.  The  writer  has  seen  the  bladder,  although  emptied  by 
catheter,  within  an  inch  of  the  umbilicus  in  contracted  pelves  in  highly 
deformed  women;  the  intestine  may  be  distended  with  gas  at  the  time 
of  operation,  and  a  large  portion  of  it  may  escape  from  the  abdominal 
cavity.  This,  in  our  experience,  has  never  caused  serious  trouble, 
and  has  not  led  us  to  alter  our  plan  of  operation.  Amniotic  liquid,  in 
part,  may  escape  into  the  abdominal  cavity.  This  has  happened  but 
rarely  in  our  experience  and  has  produced  no  bad  results.  The  uterus 
may  show  a  disposition  to  remain  relaxed,  with  more  or  less  hemor- 
rhage. As  we  have  stated,  we  have  seen  no  case  in  which  this  was  not 
overcome  by  the  hypodermic  administration  of  strychnin  and  ergot, 
by  pouring  hot  salt  solution  through  the  uterus,  and  by  massage. 
As  an  added  precaution  we  have  several  times  tamponed  the  uterine 
cavity  with  10  per  cent,  iodoform  gauze,  passing  the  gauze  downward 
through  the  cervix  into  the  vagina.  This  gauze  should  be  removed 
in  from  forty-eight  to  seventy-two  hours  after  the  operation.  Should 
the  patient  become  partially  conscious  during  the  operation  and 
struggle,  she  might  cause  tear  of  the  uterine  muscle  at  the  moment 
when  the  child  was  delivered.  If  this  tear  was  extensive,  celiohvs- 
terectomy  might  be  indicated. 

Celiohysterotomy  in  Suspected  Cases. — In  cases  which  have 
been  long  in  labor,  and  under  circumstances  where  infection  may 
readily  have  occurred,  if  the  necessity  for  celiohysterotomy  arises  the 
operator  must  take  unusual  precautions  to  guard  against  the  devel- 
opment of  infection.  The  decision  to  save  the  uterus  and  the 
patient's  power  of  procreation  is  often  a  very  difficult  one  to  make. 
If  the  membranes  are  unruptured  at  the  time  of  operation  the  prob- 
lem is  much  more  simple,  and  unless  the  conditions  under  which  the 
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patient  has  been  during  labor  are  unusually  bad  the  effort  should 
be  made. 

Before  operation  the  vagina  should  be  thoroughly  irrigated  with 
1  per  cent,  lysol,  the  external  parts  thoroughly  cleansed  with  tincture 
of  green  soap  and  hot  water,  and  then  with  bichlorid  solution  (1 :  2()00). 
Especial  care  must  be  exercised  when  the  uterus  is  removed  from  the 
abdomen  to  protect  the  abdominal  cavity  by  large  pads  wrung  out 
of  hot  sterile  salt  solution.  After  the  uterus  has  been  emptied  it 
should  be  thoroughly  irrigated  by  pouring  salt  solution  through  it, 
and  then  the  uterine  cavity  should  be  packed  with  10  per  cent,  ialo- 
form  gauze,  the  end  of  which  is  carried  through  the  cervix  into  the 
vagina.  Before  the  abdomen  has  lx»en  closed  a  moderate  quantity 
of  salt  solution  should  be  ix)ured  into  the  alxlominal  cavity.  The 
vagina  should  also  be  tamix)ned  with  bichlorid  gauze. 

If  the  membranes  have  long  bet^n  ruptured  before  operation,  and  if 
the  interior  of  the  uterus  is  foul  in  odor  and  greenish  in  color,  the 
Porro  operation  should  be  selected. 

The  gauze  may  be  removed  in  forty-eight  to  sixty  hours  and  the 
vagina  sponged  with  cotton  in  bichlorid  solution  (1:  4000). 

The  After-care  of  the  Patient. — As  soon  as  the  operation  is  com- 
pleted the  patient  should  be  drawn  to  the  edge  of  the  table,  the 
external  parts  made  thoroughly  aseptic,  and  the  vagina  sponged  out 
with  cotton  dipped  in  bichlorid  solution  (1  :4000).  Some  clotted 
blood  often  remains  in  the  vagina  after  operation,  and  this  should 
be  removed.  No  other  vaginal  manipulation  or  douching  should  be 
practised  during  the  patient's  recovery.  The  catheter  should  be 
employed  ever>''  six  hours,  so  long  as  necessary.  If  the  patient  had 
been  in  the  hospital  some  time  it  would  be  unnecessary  to  move  her 
bowels  after  the  operation  for  forty-eight  to  seventy-two  hours. 

Many  cases  of  deliver}'*  by  abdominal  section  are  perfoniied  upon 
patients  who  have  had  no  suitable  preparation,  and  all  i)regnant 
patients  have  a  tendency  to  constipation,  hence  we  have  found  it 
wiser,  in  the  majority  of  cases,  to  purge  the  patient  within  forty- 
eight   hours  after   delivery.      Immediately  after  the  operation  the 
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patient  should  have,  if  necessary,  a  hypodermic  injection  of  mor- 
phin  (J  gr.).  If  atropin  is  needed  it  may  be  given.  Sips  of  hot 
water,  if  the  patient  will  take  it,  with  10  drops  of  aromatic  spirits 
of  ammonia,  will  usually  be  advantageous.  If  the  patient  vomits 
severely,  the  stomach  should  at  once  be  thoroughly  washed  out. 
Should  abdominal  distention  occur,  a  high  irrigation  of  the  bow^l 
with  hot  salt  solution  should  be  practised  The  patient  should  not 
lie  upon  the  side  for  the  first  twenty-four  hours,  but  the  limbs  may  be 
flexed  and  the  patient  made  as  comfortable  as  possible.  If  she 
complains  of  tightness  in  the  bandage,  the  nurse  may  very  slightly 
cut  the  border  of  the  adhesive  straps,  taking  care  not  to  lessen  it 
essentially,  but  to  let  the  patient  see  that  the  endeavor  is  made. 
When  the  mother  has  thoroughly  recoveral  from  the  operation  she 
should  nurse  the  child,  at  first  once  in  eight  hours  or  twelve,  then 
every  four  hours. 

When  the  patient  has  recovered  from  the  anesthetic  she  may 
be  given  calomel  in  |-gr.  doses  hourly  until  eight  have  been  taken. 
This  shoukl  be  combined  with  sodium  bicarbonate  and  taken  with 
water,  or  with  albumen-water.  P>om  four  to  six  hours  after  this 
has  been  finished,  she  may  take  a  saline,  followed  by  a  high  purga- 
tive enema.  After  the  bowels  have  moved  thoroughly  she  may 
take  liquid  food  every  three  hours,  gradually  increasing  as  appetite 
returns. 

The  Care  of  the  Child. — ^At  the  moment  of  delivery  the  chikl  often 
shows  a  disinclination  to  breathe.  This  seems  to  be  a  physiologic 
apnea,  possibly  influencal  somewhat  by  the  anesthetic.  Fokling 
and  unfokling  the  child  head  downwaixl,  its  mouth  and  nostrils 
efficiently  cleansed  with  antiseptic  fluid,  will  usually  cause  it  to 
breathe  normally.  We  have,  in  our  experience,  seen  no  fetus  fail 
to  breathe  which  was  in  good  condition  at  the  time  of  operation. 
The  child  is  usually  vigorous,  showing  absence  of  birth  pressure  in 
the  shape  of  the  cranium.  Until  the  mother's  appetite  returns  and 
she  can  take  food,  the  child  may  be  fed  with  modified  milk,  with  al- 
bumen-water, and  small  doses  of  brandy  well  diluted.    If  it  has  colic, 


CELIOHYSTEROTOMY  313 

the  intestines  should  be  washeil  out.  As  the  mother's  ability  to  take 
nourishment  increases,  she  should  nurse  the  child  more  frequently. 
The  operation  does  not  interfere  in  the  least  with  lactation,  and 
mother  and  child  usually  do  well. 

General  Care  of  the  Mother. — ^At  first  strychnin  in  ^Vgr.  doses 
is  given  hypodermically,  every  three  to  six  hours,  until  the  patient's 
bowels  have  moved  thoroughly  and  she  is  able  to  take  and  retain 
food.  Strychnin  is  then  continued  by  the  mouth  for  the  first  ten 
days.  If  there  is  much  sleeplessness  and  pain,  codein  is  given  in  J- 
gr.  doses.  Sterile  vulvar  dressings  are  worn  by  the  patient,  and 
after  the  first  few  days  she  may  turn  upon  her  sides  as  often  as  desinnl. 
In  uncomplicated  cases  the  dressings  are  changed  two  weeks  after 
the  operation  and  silkworm-gut  stitches  n^moved.  A  second  set  of 
adhesive  straps  are  applied  and  allowed  to  remain  for  another  ten  days. 
These  are  then  removed  and  a  belt  fitted,  and  tliree  wrecks  after  the 
operation  the  patient  may  sit  up  and  gradually  walk  about.  She  can 
usually  go  to  her  home  four  weeks  after  section  in  good  condition. 
Many  operators  discharge  patients  after  section  much  sooner,  but  we 
have  kept  them  under  observation  as  long  as  possible  in  their  inter- 
est, and  because  we  wished  to  accurately  study  the  results  of  the 
operation.  In  95  cases  we  recall  but  one  hernia,  and  this  not  an  ex- 
tensive one.  These  patients  suffer  no  complications  with  the  breasts, 
except  those  which  may  arise  after  any  confinement. 

Complications  During  the  Puerperal  Period. — ^Acute  dilation  of 
the  stomach  and  intestines  from  pre-existing  acute  toxemia  may 
result  fatally.  In  these  cases  the  patient  vomits  repeatedly  and,  in 
spite  of  treatment,  the  stomach  and  large  intestine  become  so  greatly 
distended  as  indirectly  to  bring  about  cessation  of  the  heart's  action. 
Hemorrhage  may  occur  from  the  slipping  or  untying  of  a  stitch  in 
the  uterine  muscle.  The  patient  may  cough  or  vomit  and  burst  open 
the  abdominal  incision.  Where  this  occurral,  a  knuckle  of  intestine 
protruded,  the  peritoneum  became  infected,  and  sepsis  resulted. 
Thrombosis  and  embolism  are  not  common  after  celiohysterotomy. 
Pneumonia  is  not  often  observed,  nor  is  acetonemia.     Stitch-hole 
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abscess  may  develop  in  cases  where  efforts  have  been  made^to  deliver 
before  the  operation,  thus  infecting  the  interior  of  the  uterus.  One 
of  the  writer's  cases,  a  girl  with  highly  contracted  pelvis,  did  not  wish 
to  recover  rapidly  after  the  operation,  because  while  well  she  was 
obliged  to  work.  She  smeared  her  fingers  with  lochial  discharge,  dis- 
placed her  bandage,  and  infected  several  stitches  of  the  abdominal 
wound.  She  accomplished  her  purpose,  but  ultimately  made  a 
good  recovery.  Septic  infection  may  develop  after  celiohysterotomy 
from  instruments,  hands,  sutures,  sponges,  and  surroundings  at  the 
time  of  operation,  from  the  Bacillus  coli  communis  in  the  intestine 
of  the  patient,  and  from  unknown  sources.  Thus  the  writer  lost  one 
case  from  infection  of  the  peritoneum  with  the  Bacillus  proteus  vul- 
garis. The  source  of  this  infection  we  could  not  determine,  as  suture 
material  was  found  to  be  sterile,  and  the  usual  antiseptic  precau- 
tions had  been  taken. 

DELIVERY  BY  ABDOMINAL  SECTION  WITH  STERILIZATION 

It  may,  for  many  reasons,  be  desirable  that  the  patient  be  not  again 
exposed  to  the  danger  of  chiklbirth. 

Under  these  circumstances  sterilization  may  be  effected  by  one 
of  several  methods. 

The  excision  of  the  uterine  end  of  the  Fallopian  tubes,  removing 
a  considerable  portion  of  the  tube,  is  efficient.  Ligation  only  of  the 
Fallopian  tubes  has  been  found  untmstworthy  and  has  been  aban- 
doned. At  the  conclusion  of  celiohysterotomy  a  V-shaped  incision 
may  be  made  into  the  uterine  comu,  removing  not  only  the  entire 
portion  of  the  tube,  but  also  a  portion  of  the  uterine  wall  at  that 
point.  The  wound  thus  made  should  be  closed  by  buried  catgut 
stitches,  and  the  peritoneum  covering  the  uterus  united  above  it. 
An  inch  of  the  Fallopian  tube  should  be  removed  and  the  proximal 
end  ligatcd  securely.  This  procedure  has  given  good  results  without 
complications.  Menstruation  continues,  as  the  ovary  is  not  inter- 
fered with,  but  impregnation  is  impossible. 
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CELIOHYSTERECTOHY    WITH   INTRAPELVIC   TREATMENT   OF   THE 

STUMP 

When,  however,  the  body  of  the  uterus  is  diseased,  or  ovaries  or 
Fallopian  tubes  are  abnormal,  or  it  is  desirable  to  end  not  only  repro- 
duction but  menstruation,  the  removal  of  the  ovaries,  tubes,  and  body 
of  the  womb  is  indicated.  There  is  nothing  gained  by  dissecting  out 
the  cervix,  as  it  serves  a  useful  purpose  in  closing  the  vault  of  the 
vagina. 

The  Indications  for  Celiohysterectomy  With  Intraperitoneal  Treat- 
ment of  the  Stump. — This  operation  is  to  be  advised  where  it  is 
desired  to  rem,ove  from  the  patient  the  body  of  the  uterus,  ovaries, 
and  Fallopian  tubes.  If  the  patient  be  in  a  highly  infected  condition, 
the  stump  should  not  be  dropped,  but  the  body  of  the  uterus  should 
be  removed  and  the  stump  treated  outside  the  peritoneum.  It 
may,  in  some  of  these  cases,  be  possible  to  save  the  womb  by  per- 
forming suprasymphyseal  section  and  draining  the  uterus  through 
the  abdominal  wound  with  gauze.  Celiohysterectomy  with  dropping 
of  the  stump  is  also  indicated  in  patients  where  sterilization  is  de- 
manded, and  where  the  circumstances  of  the  patient  are  such  that 
she  should  be  placed  beyond  the  danger  of  disease  of  the  pelvic  organs. 
Thus,  in  women  near  the  menopause,  in  the  very  poor  who  can  least 
afford  to  be  ill,  in  those  deficiently  developed  mentally,  who  should 
not  reproduce  their  kind  and  who  are  Ukely  to  be  a  charge  upon  the 
community,  and  in  healthy  married  women  who  elect  the  operation 
to  avoid  impregnation  and  pelvic  disease,  the  operation  will  give  good 
results. 

The  Technic  of  the  Operation. — ^The  patient  is  prepared  as  usual 
for  abdominal  section  and  the  vagina  is  also  prepared  for  operation. 
But  very  sUght  dilation  of  the  cervix  is  required,  as  there  is  little 
or  no  discharge  through  the  stump  after  the  operation.  Hence,  in 
multiparse  and  in  primiparse  where  the  cervix  is  softened  and  shortened 
the  operator  need  not  wait  for  labor. 

The  patient  is  placed  upon  her  back  with  the  pelvis  slightly 
raised,  the  abdomen  is  opened,  and  the  uterus  delivered  through  the 
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abdomen,  as  in  celiohystfrotoniy.  After  protecting  the  iiitestiiKS 
with  warm  moist  towels,  tlie  uterus  is  opened  across  the  fimduf:, 
longitudinally  or  transversely,  widely  enough  to  i>ennit  the  cjuick 
extraction  of  the  child.  After  the  delivery  of  the  child  it  is  usually 
convenient  to  <leliver  the  placenta.  Hemorrhage  is  controlled  during 
delivery  by  pressure  upon  the  veissels  in  the  broail  ligaments,  as  in 
celiohysterotomy. 


Fig.  1S4, — Poorly  develor>ed  cretin  dwnrf  delivered  by  eel iohys tercel omy. 
The  operator  then  befjin?!  U]Min  one  wide  of  the  pelvis  and  clamps 
the  broad  ligament  along  the  side  of  the  pelvis  external  to  the  ov&ry 
and  tube.  The  broa<l  ligament  and  ovarian  arteries  are  then  tied 
and  the  tissue  in  the  grasp  of  the  elanip  se\'eral  from  tliat  which  has 
b<'fn  ligatol.  The  round  ligament  and  small  vessels  in  it.s  vicinity 
are  similarly  tied  and  the  uterine  arteries  are  sought  and  ligateil.  A 
slight  incision  is  then  made  encircling  thp  litems  through  its  peri- 
toneal tissue  at  the  lower  uterine  segment,  when  the  i>eritoneal  tissue 
is  pushed  downward.    The  uterus  is  then  amputated  through  the 


Fig.  195.— Infant  bom  by  pclii)liystcro(-      Fig.  lOR.^FIat  pelvis;  cpiioliystcrotomy. 
omy;   racliitic  |x'lvis. 

side,  the  peritoneal  layers  of  the  broail  ligament  arc  then  brought 
together  by  continuous  suture,  covering  tlie  uterine  stump  with  peri- 
toneum, and  pap-^ing  rompletely  across  and  antund  the  (Hvir^.  The 
pelvis  is  thus  left  with  no  tissues  uneoveix-d  with  peritoneum,  henior- 
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rhagc  is  completely  arrested,  the  bladder  and  rectum  remain  in  normal 
position,  and  the  remains  of  the  broad  ligaments  hold  the  stump  in 
place  at  the  top  of  the  vagina.  The  abdomen  is  closed  without  drain- 
age, a  pint  of  salt  solution  being  left  within  the  cavity.     The  ab- 


Fig.  197.  FiK.  188.  Rg.  199. 

Figs.  197,    198,    and   109. — Achonclroplnsia,      Rppeat^d   C<-sarean  section.     First, 

celiohystcrotomy;  second,  celioliyatcreclomy. 

dominal  dressing  is  the  same  as  for  celiohysterotomy  and  the  after- 
treatment  essentially  the  same.  The  duration  of  the  operation  is 
slightly  longer  than  celiohystcrotomy,  but  not  sufficient  to  cause  the 
patient  danger.     Patients  bear  both  operations  equally  well. 

The    Puerperal    Period    After    Celiohysterectomy.— The    mother 
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nurses  the  child  as  well  as  if  the  uterus,  tubes,  and  ovaries  had  not  been 
removed.  Lactation  will  proceed  much  longer  than  when  the 
ovaries  have  been  left  and  menstruation  returns.     In  six  months 


Fis.  300.  I^S.  201.  Tig.  202. 

figs.  200,  201,  aod  202. — Rachitic  pehia.     Celiohysterotomy,  shoning  cooditioQ  of 

the  paticDt,  with  recovery. 

or  a  year  after  the  cessation  of  lactation  the  patient  may  be  troubled 
by  flashes  of  heat  and  some  of  the  di.'^urbanees  incident  to  the  meno- 
pause.   These  however,  iisuflly  subside  without  difficulty. 
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Complications  of  the  Operation. — In  experienced  hands  the  opera- 
tion is  very  satisfactory.  With  incompetent  operators,  one  or  both 
ureters  have  been  tied  or  cut  in  the  effort  to  ligate  securely  the  uter- 
ine arteries.  Occasionally  necrosis  of  the  stump  occurs,  and  its 
mucous  membrane  and  submucous  tissue  may  come  away  with  the 
discharge  of  mucopus  through  the  vagina.  Rarely  a  vessel  of 
the  broad  ligament  may  be  wounded  and  a  hematoma  may  form. 
In  one  instance  in  the  experience  of  the  writer  it  was  necessary  to 
incise  this  and  empty  it  through  the  vagina.    This  patient  recovered. 

The  Results  of  Celiohysterectomy. — In  the  experience  of  the  writer 
and  other  operators  celiohysterectomy  gives  excellent  results.  Pro- 
lapse and  hernia  do  not  occur  and  the  patient  is  left  in  excellent  physi- 
cal condition.  For  the  child  the  operation  is  a  life-saving  one,  and  as 
it  may  be  performed  before  labor  the  child  is  subjectal  to  no  birth 
pressure  whatever. 

CELIOHYSTERECTOMY   WITH    EXTRAPERITONEAL   TREATMENT  OF 

THE  STUMP  (PORRaS  OPERATION) 

For  fibroid  uteri,  and  in  pre^gnancy  complicated  with  contracted 
pelvis,  Porro  performed  hysterectomy  followed  by  the  suspension  of 
the  stump  at  the  lower  end  of  the  abdominal  incision,  and  the  removal 
of  the  greater  portion  of  its  tissues  by  sloughing.  In  the  light  of 
modern  technic  the  operation  is  objectionable,  because  the  conva- 
lescence of  the  patient  is  much  prolonged  and  because  it  leaves  a 
sloughing  mass  upon  the  patient's  abdomen.  Practically,  the  opera- 
tion is  valuable  in  septic  cases  because  it  promptly  removes  the 
most  severely  infected  portion  of  the  birth-canal  (the  uterine  body), 
it  can  be  quickly  performed,  and  its  technic  is  better  adapted  to  those 
not  accustomed  to  abdominal  surgery.  Experience  has  shown  that 
it  is  safer  to  leave  a  septic  stump  at  the  lower  end  of  the  abdominal 
incision  than  to  drop  it,  although  covered  by  peritoneum,  into  the 
pelvic  cavity.  Hence,  undesirable  as  the  operation  may  seem  to  be, 
technically  speaking,  it  should  still  have  a  place  in  obstetric  surgery. 

Indications. — ^The  indications  for  celiohysterectomy  with  extra- 
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peritoneal  treatment  of  the  stump  are  coniliticns  rendering  vaginal 
delivery  dangerous  in  a  woman  whose  uterus  is  severely  infected. 
In  cancer  of  the  uterus  the  entire  womb  must  be  removed;  in  fibroid 
uterus  it  is  better  to  leave  the  cervix,  and  in  ruptured  uterus  it  is 
usually  best  to  leave  the  cervical  stump  to  close  the  vagina.  The 
Porro  operation  is  selected  to  remove  the  infected  body  of  the  womb. 


Fig.  203. — Porto  operation:  CUmps  and  stiunp  in  the  lower  end  of  t lie  abdominal 

The  Technic  of  the  Operation. — After  the  womb  has  been  emptied 
by  abdominal  section,  if  the  operator  has  time  he  should  ligate 
securely  the  ovarian  and  roun<l  ligament  vessels.  The  broad  ligament 
should  be  severed  as  far  as  the  ligatures  control  hemorrhage.  One 
or  two  clamps  are  then  plaetxl  transversely  across  the  lower  uterine 
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Bogment,  accurately  grasping  tlie  entire  width  of  the  lower  segment 
They  are  securely  fastened.  These  clamps  will  extend  across  the  ab- 
domen, holding  the  stump  above  the  level  of  the  abdominal'surface. 
The  tubes  and  ovaries  are  brought  upward  and  removed  with  the 
botly  of  the  womb.    The  broad  ligaments  are  closed  so  far  as  is  neces- 


Fig.  204. — Porro  operation:  Stump  separated.    Tissues  healing. 

sary,  although  but  little  tissue  remains  which  is  not  in  the  grasp  of 
the  clamp.  The  uterus  is  amputated  transversely  above  the  clamp, 
and  the  stump  is  trimmed  as  accurately  as  possible  to  remove  all  super- 
fluous tissue.  The  abdominal  peritoneum  is  then  accurately  closed 
from  above  downward,  and  stitched  to  the  peritoneal  covering  of 
the  stump  through  its  entire  circumference,  thus  shutting  off  the 
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peritoneal  cavity  from  the  necrotic  art*  in  the  stump.  The  skin  is 
brought  together  with  interrupted  silkwomi-gut  stitches  and  the  cut 
surfaces  of  the  stump  freely  powdered.  The  handles  of  the  clamps 
are  then  wrapped  in  gauze  to  support  them  on  the  patient's  abdomen, 
and  the  cut  surface  of  the  stump  is  freely  powdered  with  iotioform 
{10  per  cent.),  and  boric  acid.  An  abdominal  dressing  with  adhesive 
strips  is  so  applied  that  the  lower  portion  can  readily  be  opened  to 
permit  frequent  dressing  of  the  stump. 


Fig.  205. — Porro  operation:   Stump  separated.    Tissues  healed. 

The  Recovery  from  Celiohysterectomy  with  Extraperitoneal  Treat- 
ment of  the  Stump  (Poiro's  Operation). — The  patient's  recovery  is 
retarded  by  the  sloughing  away  of  the  tissue  enclosed  within  the 
clamp.  In  two  weeks  the  tissue  is  so  softened  that  the  clamps  can 
usually  be  trimmed  away  with  dull  scissors. 

There  is  a  depressetl  healing  surface,  varj'ing  in  size  according  to 
the  size  of  the  uterus.  This  does  not  suppurate,  as  a  nile,  and  under- 
goes granulation  and  contraction  if  kept  clean.      Vltimately  the 
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patient  has  a  firm,  tough  scar,  depressed  somewhat  below  tlie  surface 
JEFFERSON  MEDICAL  COLLEGE  HOSPITAl. 

iF  BLOOD  PRESSURE,  PULSE  AND  BESPtRATIOM. 


.,  . 


l''i);.  206. — Chart  of  blood-pressure  during  Porro  operation. 

of  the  abdomen  and  firmly  holding  the  cer\'ical  stump  and  the  upper 
portion  of  the  vagina.    \\'hile  the  operation  is  somewhat  unsatisfac- 
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tory,  technically  speaking,  and  should  not  be  selected  in  clean  cases, 
in  infected  cases,  ciinieaiiy  it  gives  good  results. 

Complications  of  Celiohysterectomy  with  Extraperitoneal  Treat- 
ment of  the  Stump  (Porro's  Operation). — In  some  of  the  early  cai^es 


Fig.  207.— Porro  opei^  Fig.  208.— Porro    op-  Rg.    209.— Rpsult   of 

ation:  Patient  with  ky-  eration:  Kyphotic  pelvis,  Porro  operation;  I'Cyphut- 
pbotic    pelvis.  tear  view.  ic  pelvis. 

the  patient  died  after  this  operation  from  hemorrhage,  eaused  hy 
slipping  of  the  clamps,  or  through  means  cniployal  to  check  heiiKir- 
rhage.  Porro  first  used  two  stout  pins  introdure<l  at  right  angles 
through  the  stump,  around  which  was  drawn  tiglitlj'  a  figun-eight 
ligature.    Koeberle  applieil  a  loop  of  wire  tightly  around  the  stump, 
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compressing  the  stump  by  tightening  the  wire  by  a  compression 
screw,  and  sustaining  the  stump  by  pins,  transfixing  it  obliquely. 
But  pins  and  rubber  ligatures  are  inferior  to  properly  constructed 
clamps,  and  Polk's  vaginal  hysterectomy  clamps  have  given  the 
writer  good  service. 


Rg.  210. — Porro  operation:  Highly  flat-         Fig.  211.— Porro  operation:    Hi|^y 
tened  pelvis,  with  pareue.  flattened  pelvis  and  obliquely  contracted 

with  hemiparesifi. 

The  value  of  the  Porro  operation  has  been  illustrated  in  the 
writer's  experience,  where,  in  20  infected  cases  delivered  by  abdomi- 
nal section,  12  have  recovered.  In  these  the  Porro  operation  was 
performed,  while  in  the  others  some  other  form  of  abdominal  delivery 
was  practised.  In  1  case  the  patient,  a  primipara,  had  been  sev- 
eral days  in  labor,  and  had  been  subjected  by  her  attending  physi- 
cian to  rupture  of  the  membranes,  attempt  at  forceps  delivery, 
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attempted  version,  and  attempted  craniotomy  with  extraction.  She 
was  then  brought  on  a  railway  train  seventeen  miles  to  the  hospital. 
On  opening  the  uterus  its  interior  was  green  and  gangrenous,  the 
odor  so  stinking  as  to  affect  the  hospital  staff  who  were  present. 
Between  one  and  two  years  after  the  Porro  operation  the  patient 
had  gained  30  pounds  in  weight,  was  in  excellent  health,  without 
disability  of  any  kind,  and  had  permanently  been  relieved  of  irri- 
tibility  of  the  urinary  bladder,  which  had  been  present  since  menstru- 
ation. 

THE   RESULTS   OF    DELIVERY   BY   ABDOMINAL   SECTION    IN   THE 

WRITER'S   EXPERIENCE 

Up  to  the  present  time  the  writer  has  performed  abdominal 
delivery  by  section  in  95  cases.  Of  these,  85  have  been  done  for 
pelvic  contraction  or  unusual  fetal  size,  one  or  the  other,  or  both^ 
constituting  disproportion  between  mother  and  child,  as  shown  by 
failure  of  the  presenting  part  to  engage  after  the  test  of  labor.  Of 
these  patients  72  were  uninfected  and  in  good  general  condition  at 
the  time  of  labor.  Among  these,  1  died,  the  cause  of  death  being 
peritoneal  infection  by  the  Bacillus  proteus  vulgaris.  The  exact 
mode  of  infection  could  not  be  demonstrated,  as  the  uterine  incision 
was  healed  and  sterile,  and  the  suture  material  employed  was  found 
to  be  sterile. 

All  of  the  children  in  these  cases  survived  the  operation  in  good 
condition. 

20  cases  were  evidently  infectal  at  the  time  of  labor,  and  among 
these,  8  died  and  12  recovered.  In  those  patients  who  recovered, 
the  Porro  operation  was  selected.  Among  the  children  in  these 
cases,  4  died  from  inspiration  pneumonia  and  birth  pressure,  and 
6  were  dead  at  the  time  of  operation. 

Delivery  by  abdominal  section  was  also  practised  for  the  follow- 
ing unusual  conditions : 

Small  multiple  fibromata  of  the  uterus,  causing  failure  of  uterine 
contractions,  in  1  case;  presentation  of  the  parietal  bone,  with  pro- 
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lapse  of  the  hand  and  arm,  in  1  case;  central  placenta  prsevia  in  3 
cases;  enlarged  thyroid  with  previous  loss  of  children  from  thyroid 
toxemia  in  difficult  labor  in  1  case;  enlarged  thyroid  and  contractal 
pelvis  in  1  case;  contracted  pelvis  and  twin  pregnancy,  with  failure 
of  uterine  contractions,  in  1  case;  Cretan  dwarf  with  chronic  toxemia 
in  1  case;  tuberculosis  of  the  hip-joint  with  malformed  pelvis  in 
1  case.  These  causes  were  operative  in  producing  a  fatal  result 
with  those  mothers  who  died.  Septic  infection  in  5  cases;  toxemia 
of  pregnancy,  with  toxemic  gangrenous  pneumonia,  in  1  case;  acute 
tubc^rcular  pneumonia  from  an  old  focus  in  the  hip-joint  in  1  case; 
occlusion  of  the  intestine  fourteen  days  after  operation  with  clironic 
toxemia  in  1  case;  double  pneumonia  with  Friedlander's  bacillus 
in  a  patient  infected  before  operation  in  1  case. 

The  mortality  among  the  children  resulted  from  polyhydranmios 
and  monstrosity  in  1  case;  from  prenatal  hemorrhage  from  pre- 
mature birth  in  1  case;  from  inspiration  pneumonia  in  4  cases. 

THE  TREATMENT  OF  RUPTURE  OF  THE  UTERUS 

Rupture  of  the  uterus  usually  occurs  transversely  across  the 
anterior  wall  through  the  lower  uterine  segment.  It  results  from  dis- 
proportion, usually  accompanied  by  vigorous  efforts  on  the  part  of 
the  womb  to  expel  its  contents.  It  may  happen  when  the  fetus  is 
impacted,  as  in  shoulder  presentation,  or  in  what  is  apparently  a 
perfectly  normal  spontaneous  parturition.  The  accident  is  followed 
by  the  cessation  of  labor-pains,  by  great  tenderness  upon  abdominal 
palpation,  with  a  rigid  condition  of  the  uterine  muscle,  with  shock, 
evidence  sometimes  of  hemorrhage,  and  beginning  septic  infection. 
The  indications  are,  in  the  presence  of  this  accident,  to  remove  the 
fetus  and  uterine  contents  and  to  repair  the  rent  in  the  uterus,  or 
to  remove  the  womb. 

The  Treatment  of  Uterine  Rupture  by  Emptying  the  Womb  and 
the  Use  of  the  Tampon. — ^W^here  the  womb  ruptures  with  the  fetus  in 
a  favorable  position  for  delivery,  the  rent  not  being  large  nor  accom- 
panied by  much  hemorrhage  or  shock,  the  fetus  may  be  cautiously 
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extracted,  and  the  patient  treated  by  tamponing  the  uterus  and 
inserting  a  tampon  of  10  per  cent,  iodoform  gauze  through  the  lacera- 
tion in  the  uterine  muscle.  This  tampon  should  be  left  forty-eight 
to  seventy-two  hours  and  then  removed.  The  vagina  should  be 
sponged  out  and  not  irrigated,  and  if  the  fingers  of  the  operator  can 
pass  readily  through  the  laceration,  the  gauze  packing  should  again 
be  applied.  A  second  one  is  usually  sufficient.  This  form  of  treat- 
ment is  especially  valuable  because  it  can  be  almost  immediately 
applied  at  the  house  of  the  patient,  and  comes  within  the  scope  of  the 
general  practitioner  who  has  had  some  obstetric  experience.  Fur- 
thermore, statistics  show  that  it  is  often  not  desirable  to  transport 
such  patients  to  hospitals,  because  the  moving  adds  to  the  shock 
under  which  the  patient  suffers  and  tends  to  produce  a  fatal  issue. 

When,  however,  a  considerable  portion  of  the  womb  is  torn,  there 
will  be  evidence  of  this  from  the  severity  of  the  shock,  evidence  of 
hemorrhage,  and  the  contour  of  the  fetus  will  be  more  plainly  felt 
through  the  abdominal  waU.  Fetal  death  occurs  almost  invariably 
in  uterine  rupture,  so  the  life  of  the  fetus  need  not  be  regarded  in  the 
treatment. 

Under  these  circumstances  abdominal  section  should  be  performed. 
With  this  the  uterus  should  be  completely  emptied,  the  fetus  and 
as  much  blood-clot  as  possible  removed  from  the  abdominal  cavity, 
and  the  uterus  carefully  examined  to  detennine  the  possibility  of 
retaining  it.  If  the  edges  of  the  tear  are  clean,  the  tear  of  not  very 
great  extent,  the  large  vessels  not  torn  across,  the  patient  being  in 
fairly  good  condition,  the  operator  may  bring  together  the  torn  edges 
with  buried  catgut  stitches,  closing  the  peritoneal  edges  over  with 
continuous  catgut.  The  uterus  should  be  packed  with  gauze,  which 
is  carried  out  through  the  cervix  into  the  vagina.  Salt  solution  should 
be  introduced  within  the  abdominal  cavity  and  the  abdomen  closed. 
Usually  drainage  is  unnecessary;  occasionally  a  gauze  drain  may  be 
passed  to  the  bottom  of  the  pelvic  cavity. 

Hysterectomy  or  total  extirpation  of  the  uterus  is,  however, 
the  safer  operation  when  extensive  laceration  has  occurred.    Usually 
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supravaginal  amputation  in  the  form  of  celiohysterectomy,  the 
tubes  and  ovaries  being  removed,  is  applicable  in  these  eases.  In 
infected  patients,  it  may  be  better  to  perform  complete  extirpation 
of  the  uterus,  draining  the  pelvic  cavity  with  gauze. 

The  Results  of  Treatment  in  Rupture  of  the  Uterus. — ^This  acci- 
dent is  so  serious  that  in  many  cases  treatment  is  unavailing.  Its 
success  will  depend  upon  the  amount  of  hemorrhage  which  has 
occurred,  the  time  which  has  elapsed  before  the  patient  is  seen,  and 
the  prompt  and  skilful  application  of  treatment. 

TOTAL  EXTIRPATION  OF  THE  PREGNANT  WOMB 

The  total  extirpation  of  the  pregnant  womb  is  indicated  for  malig- 
nant disease,  and  may  be  selected  where  violent  septic  infection  is 
present,  the  patient  in  fairly  good  condition.  The  blood-supply  of 
the  emptied  uterus  is  controlled  by  ligation,  the  cervix  separated  from 
the  vagina  and  bladder,  and  the  womb  entirely  removed.  Bleed- 
ing vessels  are  then  ligated,  and  the  flaps  of  peritoneal  tissue  are 
brought  together,  leaving  a  gauze  drain  in  the  vagina  if  the  case  has 
been  infected.  In  severe  cases,  with  the  patient  in  bad  condition,  it 
is  best  not  to  attempt  to  suture  the  broad  ligaments  or  peritoneal 
surfaces,  but  to  pack  the  pelvis  with  iodoform  gauze,  which  may 
be  gradually  removed  from  the  vagina.  Extirpation  of  the  uterus 
exposes  the  patient  to  greater  risk  of  hemorrhage  than  hysterectomy, 
and  it  is  not  so  readily  accomplished  by  an  operator  who  has  not  had 
a  large  experience. 
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SUPRASYMPHYSEAL   SECTION 

The  proposition  to  open  the  uterus  above  the  pubis  without  open- 
ing the  peritoneal  sac  is  by  no  means  recent.  Among  others  who 
suggested  this  was  Physick,  quoted  by  Dewees  in  a  System  of  Mid- 
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wifery,  Philadelphia,  1826.  Physick,  Dewees,  and  Homer,  in  dis- 
cussing the  matter,  believed  that  such  an  operation  was  possible, 
and  proposal  to  make  a  horizontal  section  in  the  muscles  of  the  ab- 
dominal wall  above  the  pubis,  separating  the  peritoneum  from  the 
bladder  and  incising  the  cervix  and  lower  uterine  segment.  This 
operation  has  been  recently  revived  by  Frank,  Latzko,  and  Sellheim, 
and  by  the  latter  is  considered  especially  applicable  to  infected  cases. 
The  Technic  of  the  Operation. — The  patient  is  prepared  as  usual  for 
abdominal  section,  the  shoulders  are  depressed  and  the  pelvis  consid- 
erably raised ;  the  Trendelenburg  posture  with  moderate  elevation  is 
required.  Pfannenstiers  transverse  abdominal  incision  is  then  made, 
extending  broadly  across  the  lower  abdomen  several  inches  above 
the  pubes.  The  recti  muscles  are  divided  transversely  several  inches 
from  their  attachment.  With  the  fingers  covered  with  gloves  or  gauze, 
or  with  both,  the  operator  works  his  way  downward  into  the  con- 
nective tissue  in  front  of  the  abdominal  peritoneum,  pushes  the 
bladder  upward  and  forward  over  the  pubes,  and  the  peritoneal  sac 
upward  toward  the  diaphragm.  The  lower  uterine  segment  contain- 
ing the  presenting  part  is  then  exposed.  The  uterus  is  opened  longi- 
tudinally and,  if  possible,  the  fetus  expelled  by  abdominal  pressure. 
When  this  fails,  the  forceps  or  version  may  be  employed.  The 
placenta  is  expressed  when  the  uterus  is  emptied,  and  the  uterus 
tamponed  with  iodoform  gauze,  which  is  carried  through  the  cervix. 
The  uterine  incision  is  then  closed  with  continuous  catgut  and  the  peri- 
toneal and  muscular  incisions  are  closed  in  like  manner.  Before 
the  child  is  extracted  the  patient  is  lowered  from  the  Trendelenburg 
posture  to  the  horizontal  position,  as  hemorrhage  seems  to  be  less 
frequent  in  this  posture.  If  the  uterus  is  infected,  Sellheim's  method 
of  causing  a  permanent  uterine  fistula  may  be  followed.  This  con- 
sists in  uniting  the  edges  of  the  wound  in  the  abdomen  with  the  edges 
of  the  uterine  incision ;  the  uterus  is  packed  with  gauze,  which  is  brought 
out  through  the  fistula  thus  made.  This  gauze  is  renewed  during  the 
puerperal  period  until  the  infection  has  subsided.  The  fistula  is 
then  allowal  to  close. 
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The  Advantages  of  the  Suprasymphyseal  Method. — It  is  claimed 
by  those  who  urge  this  method  that  it  avoids  the  dangers  of  opening 
the  peritoneal  cavity,  that  it  is  attended  with  little  hemorrhage  and 
shock,  that  the  child  is  speedily  delivered,  and  in  septic  cases  that  it 
retains  the  uterus,  while  efficiently  treating  the  septic  condition.  It 
leaves  the  patient  usually  with  the  uterus  ante  verted,  sometimes 
slightly  adherent  to  the  abdominal  wall,  and  the  pelvic  organs  in  good 
general  condition. 

The  Disadvantages  of  the  Suprasymphyseal  Method. — ^The  dis- 
advantages consist  in  the  liability  of  wounding  the  peritoneum,  while 
the  space  available  for  delivery  is  often  not  sufficient  for  the  passage 
of  the  child  without  severe  stretching  and  tearing  of  the  soft  tissues. 
If  an  opening  through  the  peritoneum  occurs,  it  should  be  immediately 
closed  by  continuous  catgut  stitch.  But  even  if  this  be  promptly 
done,  septic  infection  may  have  entered.  The  emptying  of  the  uterus 
by  this  method  is  sometimes  followed  by  shock  and  sudden  hemor- 
rhage, requiring  the  application  of  the  gauze  tampon  to  control  it. 
Although  the  danger  of  wounding  the  bladder  is  not  great,  it  is  not 
entirely  absent,  and  such  an  accident  has  happened.  Some  urge  that 
the  bladder  be  completely  emptied  before  the  operation,  while  others 
assert  that  this  condition  makes  but  little  difiference. 

The  Results  of  Suprasjrmphyseal  Section. — Zweifel,  in  a  paper 
read  before  the  British  Medical  Association  in  1908,  reported  4 
extraperitoneal  hysterotomies  with  recoveries.  One  patient  had 
fever  before  and  after  the  operation,  but  recovered  after  the  bursting 
of  an  abscess.  He  urges  transverse  incision,  believing  that  it  leaves 
a  much  stronger  scar.  The  fact  that  Zweifel  has  performed  16  sub-  . 
cutaneous  symphysiotomies  with  no  maternal  death,  52  open  sym- 
physiotomies with  3  deaths,  13  celiohysterotomies  with  a  total  death- 
rate  in  these  operations  for  the  mother  of  5.3  per  cent.,  makes  his 
report  of  value  in  estimating  the  advantages  of  the  operation. 

SeUheim*  prefers  anesthesia  with  scopolamin-morphin.  The 
pelvis  is  slightly  raised,  a  transverse  incision  15  to  20  cm.  (6  to  8 

^  Zentralblatt  f .  Gynakologie,  No.  5,  1908. 
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inches)  long  is  carried  down  to  the  fascia,  and  hemorrhage  is  com- 
pletely checked  by  ligating  the  smaU  vessels.  The  fascia  is  incised 
transversely,  the  flaps  closed  by  stitches,  and  the  recti  muscles  sep- 
arated longitudinally.  The  peritoneal  and  subperitoneal  tissue  is 
then  separated  from  the  inferior  surface  of  the  recti  muscles.  To 
outline  the  bladder  it  is  moderately  distended  with  sterile  salt  solu- 
tion. With  blunt  scissors  and  pledgets  of  gauze  the  operator  sep- 
arates the  peritoneum  from  the  bladder  to  the  cervix.  With  the 
bladder  pushed  downward  as  far  as  possible,  the  cervix  is  opened  in 
the  median  line,  the  incision  carried  upward  into  the  uterus,  and 
the  child  pressed  downward  and  delivered.  After  removing  the  child 
the  uterus  is  urged  to  contract  spontaneously,  bringing  the  placenta 
into  the  wound.  It  is  then  delivered,  and  the  uterus  and  cervix 
tamponed  with  gauze. 

After  closing  the  incision  with  continuous  catgut  the  pelvis  is 
loweral,  the  bladder  replaced,  and  a  few  buried  catgut  stitches  used 
to  restore  the  fascia  to  its  usual  position.  The  patient  is  kept  as  quiet 
as  possible  for  a  short  time  after  the  operation.  The  average  time 
of  operation  is  about  forty  minutes. 

In  Sellheim's  experience,  streptococcus  infection  of  the  entire 
wound  occurred  in  1  case,  proving  fatal.  In  1  case  abdominal 
Cesarean  section  had  been  once  performed  and  the  extraperitoneal 
section  also  proceeded  successfully. 

The  reports  of  various  operators  show  that,  if  necessary,  version 
may  be  done  through  the  uterine  incision  and  the  child  thus  deliv- 
ered. 

The  Application  of  this  Method  to  Septic  Cases. — In  cases  where 
embryotomy  is  impossible  by  reason  of  the  contracted  condition  of 
the  pelvis,  the  efifort  has  been  made  by  Sellheim  and  others  to  deliver 
the  fetus  and  retain  the  uterus  by  establishing  drainage  through  a 
utero-abdominal  fistula.  The  delivery  of  the  child  is  efifected  in 
the  manner  described,  and  after  the  uterus  is  empty  the  edges  of  the 
uterine  incision  are  united  to  the  edges  of  the  abdominal  incision. 
The  peritoneum  is  carefully  examined  for  traces  of  injury,  and  if  such 
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has  occurred,  it  is  immediately  repaired  with  fine  catgut.  The  uterus 
is  tamponed  with  iodoform  gauze,  a  portion  of  which  is  carried  through 
the  cervix  if  sufficient  dilation  be  present.  If  not,  the  cervix  is 
moderately  dilated  with  solid  dilators.  The  remainder  of  the  gauze 
from  the  uterine  cavity  is  brought  out  through  the  abdominal  incision, 
thus  establishing  external  abdominal  drainage.  The  fistula  is  allowed 
to  close  graduaUy  as  the  patient's  temperature  falls  and  conva- 
lescence is  established. 

Reififerscheid^  reports  19  cases  of  suprasymphyseal  or  extraperi- 
toneal section.  The  best  results  were  obtained  by  using  the  Pfan- 
nenstiel  transverse  incision.  Little  attention  was  paid  to  the  con- 
dition of  the  bladder,  although  usually  it  was  thought  best  to  inject 
from  100  to  150  cm.  of  sterile  salt  solution.  If  the  bladder  is  dis- 
tended it  encroaches  upon  the  field  of  operation,  and  if  it  is  entirely 
empty  it  is  difficult  to  find  its  edge.  It  is  best  to  open  the  uterus 
by  a  longitudinal  incision,  as  hemorrhage  is  less  and  a  firmer  scar 
is  secured.  Severe  hemorrhage  was  found  in  but  1  of  these  cases, 
and  to  avoid  this  it  is  best  to  take  ample  time  for  the  delivery  of 
the  placenta.  It  is  important,  after  delivering  the  child,  to  place 
the  patient  in  a  horizontal  position.  Hemorrhage  from  the  uterus 
is  thus  observed  more  readily  and  prevented.  Ergot  was  adminis- 
tered to  secure  uterine  contraction,  and  adrenalin  was  tried,  but  not 
foimd  successful.  In  some  cases  it  was  necessary  to  tampon  the 
uterus.  In  1  case  the  uterus  was  inverted  through  the  incision,  but 
without  serious  result. 

Of  the  19  cases,  16  were  operated  upon  for  contracted  pelvis. 
The  results  were  so  good  that  the  suggestion  was  made  that  intra- 
peritoneal Cesarean  section  may  in  future  be  limited  to  cases  where 
a  uterine  tumor  or  other  abdominal  tumor  is  present  as  a  complica- 
tion, or  where  it  is  desired  to  render  the  patient  sterile.  In  1  case 
of  placenta  prsevia  the  operation  proved  satisfactory;  although  the 
vessels  in  the  lower  uterine  segment  were  well  developed,  and  the 
placenta  lay  beneath  the  incision,  there  was  no  severe  hemorrhage. 

^  Zentralblatt  f.  Gyniikolgie,  No.  33,  1909. 
22 
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After  the  removal  of  the  placenta  the  uterus  was  thoroughly  tam- 
poned. The  child  became  so  anemic  from  loss  of  blood  that  it  lived 
but  a  few  hours.  It  was  observed  that  the  lower  uterine  segment 
was  variously  distended  in  these  cases.  Evidently  the  operation 
could  be  done  before  the  patient  had  labor-pains,  although  it  is  more 
easily  accomplished  when  the  lower  uterine  segment  is  greatly 
stretched.  Good  results  were  obtained  in  cases  not  aseptic  at  the  time 
of  operation.  In  one  patient  suppuration  in  the  wound  occurred 
which  did  not  prove  serious.  Should  infection  evidently  be  present,  it 
would  be  well  to  pass  a  gauze  drain  from  the  uterus  into  the  anterior 
vaginal  vault,  closing  the  upper  wounds  completely.  Jahreiss,^ 
Nacke,^  Heinricius,^  Eversmann,*  Frank,*  and  Rubeska  all  report 
successful  cases. 

Latzko*  gives  priority  to  Jorg  in  1806.  Ritgen,  in  1821,  modi- 
fied the  original  proposal,  and  Latzko  recognizes  Physick^s  proposed 
operation  in  1824  as  practically  the  modem  operation  of  Scllheim. 
Thomas,  in  1870,  performed  laparo-elytrotomy. 

At  present  three  methods  are  proposed  for  this  operation:  A 
transverse  incision,  which  consists  in  incising  the  peritoneum  trans- 
versely, stitching  the  flaps,  and  extracting  the  child,  Frank's  method; 
the  extraperitoneal,  by  dissecting  the  bladder  from  its  peritoneal 
connection;  Sellheim's  method,  or  Latzko's  method,  which  consists 
in  pushing  aside  the  bladder  from  the  uterus  and  opening  the  uterus 
longitudinally.  The  principal  danger  of  the  method  consists  in  the 
possible  infection  of  the  connective  tissue,  and  in  wounds  and  injuries 
to  the  lower  uterine  segment. 

Latzko  collected  150  cases,  with  a  general  mortality  of  7.3  per  cent. 
The  maternal  mortality  from  infection  was  5.4  per  cent.;  the  fetal 
mortality  was  nil. 

Jeanin^  coUectal  148  cases  from  the  literature  of  the  subject. 
He  illustrates  his  paper  by  drawings,  showing  the  various  steps  of  the 

^  Zentralblatt  f.  Gynilkolo^e,  No.  33,  1909.  ^  Ibid. 

Mbid.  -"Ibid.  *Ibid. 

®  Wiener  klin.  Wochenschrift,  No.  14,  1909. 
'  L'Obstd^rique,  No.  8,  1909. 


8UPRASYMPHYSE\t»   SECTION  339 

operation.  There  were  in  the  148  cases,  8  maternal  deaths  from  in- 
fection, 2  from  eclampsia,  and  1  from  several  causes.  The  maternal 
mortality  was  7.45  per  cent.  The  percentage  of  deaths  from  infection 
was  3.04  per  cent. 

His  paper  covers  42  cases  not  included  in  Latzko's  table,  which 
gives  a  collection  in  all  of  190  cases,  with  a  maternal  mortality  of 
7.37  per  cent,  from  all  causes,  and  a  maternal  mortality  by  infection  of 
4.21  per  cent.  At  present  it  may  be  asserted  that  the  mortality  of 
the  operation  will  range  from  infection  only  between  4  and  5  per  cent. 

The  morbidity  shown  by  these  statistics  is  a  high  one — 30.7  per  cent., 
of  which  25  per  cent,  occurred  from  infection,  and  the  remainder 

from  various  causes.    It  is  notable  that  in  some  of  these  cases  the 

bladder  was  involved. 

As  regards  the  fetus,  asphyxia  was  seen  not  infrequently,  and  the 
fetal  mortality  was  estimated  from  all  causes  at  3.62  per  cent.  There 
seems  to  be  no  choice  between  the  transperitoneal  and  extraperitoneal 
methods  of  performing  the  operation. 

Lewis  ^  reviews  the  literature,  collecting  102  cases,  with  9  maternal 
deaths,  and  5  fetal  deaths,  with  a  maternal  mortality  of  8.8  per  cent., 
and  a  fetal  mortality  of  8.6  per  cent. 

In  uninfected  cases  it  cannot  as  yet  be  proved  that  suprasymphyseal 
Cesarean  section,  with  or  without  opening  the  peritoneal  cavity,  but 
opening  the  lower  uterine  segment,  gives  as  good  results  as  celiohys- 
terotomy  where  the  uterus  is  removed  from  the  abdominal  cavity  and 
the  incision  made  through  the  contractile  portion  of  the  womb.  In 
suprasymphyseal  section  the  portion  of  the  womb  selected  for  incision 
is  rich  in  blood-vessels,  easily  torn,  and  often  Tuvs  at  some  depth  in 
the  abdomen  and  is  difficult  of  access.  It  has  yet  to  be  demonstratal 
that  this  method  is  superior  in  uninfected  cases. 

Its  originators  proposed  it  as  a  substitute  for  the  Porro  operation 
in  infected  cases,  hoping  thus  to  save  the  uterus.  Its  claim  to  accept- 
ance upon  this  ground  has  yet  to  be  established,  although  its  advan- 
tages in  suitable  cases,  where  the  condition  of  the  tissues  is  such  as  to 

^  American  Journal  of  Obstetrics,  October,  1909. 
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render  its  performance  comparatively  easy,  cannot  be  denied.  So 
much  can  be  done,  however,  by  embryotomy  in  infected  cases,  drain- 
ing the  uterus  afterward  by  gauze  packing  through  the  vagina,  that 
the  operator  must  be  sure  of  his  ground  before  abandoning  this  pro- 
cedure for  suprasymphyseai  section.  One  cannot  readily  see  its  ad- 
vantages in  placenta  pnevia,  where  the  placenta  must  inevitably  be 
wounded  during  the  opening  of  the  uterus  from  its  low  attachment  at 
the  site  of  the  uterine  incision.  Further  experience  is  necessary 
before  the  exact  value  of  the  operation  can  be  proved. 
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EXTRAPERITONEAL  SECTION  BY  INGUINAL  INQSION 

Extraperitoneal  section  was  described  and  practised,  and  repeated 
efiforts  have  been  made  to  empty  the  uterus  without  opening  the  peri- 
toneum by  incision  through  the  lower  lateral  portion  of  the  abdominal 
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wall,  pushing  up  the  peritoneal  sac  and  incising  the  uterus  through 
the  cervix  and  vaginal  junction. 

In  October,  1821,  Ritgen  operated  by  this  method,  with  an  unsuc- 
cessful result,  probably  produced  by  the  application  of  poultices 
which  brought  about  fatal  postpartum  hemorrhage.  Physick  and 
Homer,  in  1825,  made  anatomic  studies  in  this  direction,  which 
were  never  put  into  actual  operation  upon  the  living.  In  1870 
Thomas  advocated  operation  by  his  method,  which  consisted  in  dilat- 
ing the  cervix  with  the  hand,  carrying  the  incision  from  the  symphysis 
to  the  right  anterior  superior  spine  and  downward  to  the  peritoneum, 
which  was  separated  and  pushal  upward.  He  then  exposed  the  cer- 
vix and  vagina  and  cut  through  the  vaginal  wall  upon  a  sound  intro- 
duced into  the  vagina  and  maintained  in  place  by  an  assistant.  The 
cervix  was  drawn  through  this  wound  into  the  external  wound  and 
by  a  blunt  tractor  or  hook  the  fetus  was  then  extracted.  His  first 
case  was  one  of  eclampsia  terminating  fatally  for  mother  and  child 
soon  after  operation. 

He  then  operated  successfully  upon  a  young  primipara  with  a 
highly  contracted  pelvis. 

Skene,  in  1876,  rejx)rtcd  2  successful  cases.  In  1878  the  Amer- 
ican Gynecological  Society  pronounced  the  operation  feasible,  and  it 
was  designated  "laparo-elytrotomy."  In  his  monograph  upon  the 
history  of  extraperitoneal  section,  Nlirnberger  (Zur  Geschichte  des 
extraperitonealen  Kaiserschnittes,  Inaug.  Diss.,  Miinchen,  19()9) 
states  that  fourteen  of  these  operations  were  reported  by  the  follow- 
ing authors:  Thomas,  2;  Skene,  5;  Gillette,  1;  Hime,  1;  Edis,  1; 
Duncan,  2;  Jewett,  2 — 14  in  all. 

Of  these,  7  mothers  recovered  and  7  died. 

It  is  stated  that  the  mortality  of  the  children  was  42  per  cent., 
and  that  the  bladder  was  wounded  in  6  cases. 

If  these  cases  are  critically  analyzed,  it  is  found  that  many  of  them 
were  in  a  condition  unfavorable  for  any  major  operation.  The  true 
mortality  of  the  operation  was  not  a  high  one. 

In  Ritgen's  claim  for  priority,  the  name  of  Jorg  must   not  be 
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omitted,  as  Jorg  proposed  and  devised  the  operation  first,  which 
Ritgen  afterward  performed. 

In  1881  Frank  tried  to  improve  upon  Thomas'  method  by  sutur- 
ing the  round  ligaments  to  the  abdominal  wall,  forming  a  tent  of  peri- 
toneum to  shut  off  the  lower  portion  of  the  uterus  from  the  abdominal 
cavity,  and  making  the  incision  in  the  uterus  as  low  as  possible.  This 
method  proved  too  complicatetl  for  general  use. 

In  1907  Frank  devised  an  operation  by  transverse  incision  above 
the  pubis,  opening  the  peritoneal  cavity,  detaching  and  stitching  the 
vesico-uterine  fold  to  the  parietal  peritoneum,  incising  the  uterus 
transversely,  and,  if  possible,  allowing  the  fetus  to  be  delivered  spon- 
taneously through  the  channel  thus  formed.  In  clean  cases  the 
wound  was  closed  by  catgut  after  the  uterus  had  been  emptied.  In 
suspected  cases  the  uterus  was  left  open  and  drained  by  iodoform 
gauze  passed  through  the  vagina. 

Frank  had  13  cases,  with  no  death.  This  method  was  then  some- 
what modified,  and  employed  by  Fromm^  and  Veit.  Following 
somewhat  Frank's  original  plan,  Sellheim  and  Latzko  devised  the 
methods  which  have  recently  been  extensively  employed. 

Doderlein  (Monatsschrift  f.  Gerburtshiilfe  und  Gynakologie,  Band 
33,  Heft  1,  1911)  has  devised  an  operation  which  he  has  practised  in 
32  cases,  which  is  essentially  as  follows:  The  patient  is  placed  in 
practically  the  Trendelenburg  posture  and  an  incision  made  in  the 
inguinal  region  along  Poupart's  ligament  from  the  anterior  superior 
spine  to  the  symphysis.  His  operations  have  been  performed  upon 
the  right  side,  but  he  sees  no  essential  reason  why  the  left  side  may  not 
be  chosen.  Some  of  his  earlier  operations  were  begun  by  the  Pfan- 
nenstiel  transverse  suprapubic  incision,  but  he  afterward  abandoned 
that  for  the  superficial  and  deep  inguinal  incision.  The  skin,  super- 
ficial fascia,  and  external  and  internal  oblique  muscles  are  separatal, 
it  being  found  necessary  to  wound  the  muscular  tissue  but  very  little. 
It  is  not  necessary  to  cut  the  rectus  muscle.  Shoukl  it  be  excessively 
wide,  it  can  be  pushed  to  one  side.  The  lower  border  of  the  trans- 
versalis  must  often  be  separated.    The  epigastric  vessels  are  then 
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exposal  and  are  divided  between  double  ligatures.  The  connective 
tissue  is  then  separated  readily  by  the  finger,  and  access  gained  to  the 
inferior  portion  of  the  Uterus,  and  the  parametrium  exposcti  below 


Pig.  212. — Position  ot  the  patient  and  inciaion  for  extraperitoneal  lateral 
Cesarean  section.  Tlie  patient  is  pluced  with  the  pelvis  raised  aa  high  as  pOGsi- 
ble,  and  incision  is  made  in  the  inguinal  region,  on  the  right  or  left  side  (Dfiderlcin) . 

the  peritoneum.  In  the  middle  line  the  lateral  border  of  the  urinary 
bladder  is  seen,  and  on  the  external  aspect  of  the  wound  are  the  large 
vessels.    The  round  ligament  is  viable,  and  in  one  case  it  was  divided 
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between  ligatures.  It  is  usually  possible  to  draw  it  aside.  The  ureter 
is  not  in  the  field  of  operation,  and  with  onlinary  care  it  should 
not  be  wounded.  The  peritoneum  can  be  pushed  out  of  the  way,  it 
is  thought,  far  more  easily  in  the  lateral  than  in  the  mctlian  operation. 
In  the  former  the  peritoneum  is  so  high  that  it  does  not  present  in 
the  field  of  operation.  The  uterine  wall  is  then  severed  from  one 
to  two  fingers'  breadth  from  the  right  lateral  bonier  of  the  urinarj' 
bladder  and  parallel  with  the  edge  of  the  bladder.     The  uterus  is 


Fig.  213. — Anatomy  of  the  tisaues  at  the  line  of  incision.  The  vessel  cross- 
ing the  wound  is  the  epigastric  vein.  The  urinary  bladder  is  seen  in  the  median 
line,  and  above  it  the  lower  uterine  segment  (Ddderlein). 

usually  distended  by  the  liead,  and  it  is  not  necessary  to  operate  dur- 
ing uterine  contractions  to  come  readily  upon  the  presenting  part. 
The  uterine  wall  at  this  point  is  found  unusually  thin  and  distended. 
The  scalp  of  the  child  is  also  re^lily  seen.  In  some  tra-scs  with  vessels 
of  considerable  size,  apparently  a  lai^  vein  has  occasioned  some 
hemorrhage  and  has  required  ligation.  In  one  case  only  did  profu.se 
hemorrhage  occur.  In  this  patient  it  was  impos.iible  to  enlarge  the 
wound  sufficiently  to  deliver  the  child,  and  the  wound  was  packed  with 
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compresses,  the  abdomen  opened,  and  the  usual  Cesarean  section 
perfonned.  Bleeding  ceased  when  the  uterus  was  emptied,  and  the 
patient  made  a  good  recovery.  The  bleeding  was  thought  to  come 
from  varicose  veins  in  the  parametric  tissue. 

The  child  is  delivered  through  the  incision  by  forceps,  the  pelvis 
being  lowered  for  the  application.  Care  must  be  taken  in  delivery 
not  to  tear  the  uterus,  and  when  the  amniotic  liquid  has  not  escaped, 
the  membranes  may  be  ruptured  and  version  immediately  performed. 


FIk-  214. — Opening  the  uterus  parallel  to  the  lateral  btwder  of  the  urioarT  bladder, 
the  head  of  the  child  appearing  in  the  wound  (Doderlein) . 

If  the  child  be  lat^e  and  extraction  difScult,  the  wound  may  tear  up- 
ward and  the  peritoneum  be  injured.  This  is  not  serious  and  can 
readily  be  repaired  by  suture.  In  no  case  did  blood  or  amniotic  liquid 
enter  the  peritoneal  cavity. 

After  (rhe  delivery  of  the  child,  the  pelvis  of  the  patient  is  again 
raised,  the  placenta  delivered,  and  the  uterine  cavity  tamponed  with 
gauze,  which  is  carried  through  the  cervix  into  the  va^na.  The 
edges  of  the  wound  are  then  seized  with  clamps  and  drawn  upward. 


EXTRAPERITONEAL   SECTION   BY  INGUINAL  INCISION 


F^.  215. — Delivery  of  the  child  by  forceps  after  the  uterus  ia  opened, 
patient  ia  placed  with  the  pelvis  lowered  (Doderlein). 


Fig.  216. — Cloeing  the  uterine  incision  with  continuous  catgut  etitch.      The  edges 
of  the  wound  are  pulled  strongly  upward  by  the  forceps  (Dederlein). 

and  the  wound  thoroughly  inspected  and  the  bleeding    points,  if 
necessary,  lifted.    Should  the  cervix  not  be  sufficiently  opened,  it  can 
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readily  be  drawn  upward  and  dilatnl  or  incisfd  before  or  after  the  ex-, 
traction  of  the  child. 

There  is,  however,  no  good  reason  for  extensively  opening  the  cer- 
vix, as  only  sufficient  room  for  drainage  is  required.  The  uterine 
wound  is  then  clostil  witli  continuous  catgut  in  two  layers,  the  super- 
ficial layer  bringing  together  the  connective  tissue,  and  a  strand  of 
iodoform  gauze  is  used  to  drain  the  connective  tissue.  The  skin  and 
fascia  are  united  in  the  usual  manner. 


Fig.  217.— The  wound   in   the  ulcrus  completely  clospd  »nd  the  cortneclive  lisaue 
betweeti  the  bladder  and  uteruM  stitched  over  Ihe  ulenne  nound  (Doderlcin) . 

The  suture  of  the  uterus  and  connective  tis&ue  is  so  applied  that 
the  upper  layer  of  sutures  doses  the  connective  tissue  above  the 
bladder  over  the  greater  |X)rtinn  of  the  uterine  wound. 

In  Doderlcin's  32  cases,  3  mothers  and  2  children  died ;  one  mother 
died  of  eclampsia  twelve  hours  after  operation;  the  second  had  been 
four  days  in  labor,  and  repeat'.'dly  examined,  and  the  membranes  had 
ruptunxl  thirty-four  hours  before  operation.  There  was  a  foul  dis- 
charge from  the  uterus,  and  the  patient  had  fever.  The  pelvis  was 
highly  contracted,  and  the  child  living.  The  mother  died  eight  days 
after  operation  from  septic  infection,  with  suppuration  in  the  con- 
nective tissue  and  gangrene  of  the  bladder.     The  child  had  inspired 
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septic  material  and  could  not  be  resuscitated.  The  third  mother  died 
from  paralysis  of  the  intestine  on  the  fourth  day  after  operation. 
On  section,  no  infection  could  be  found,  and  no  cause  for  the  ileus. 

In  addition  to  the  two  children  which  could  not  be  resuscitated, 
two  died  during  the  first  week  of  life;  28  left  the  hospital  in  good 
condition. 

Doderlein  believes  that  this  operation  is  technically  more  difficult 
than  intraperitoneal  section.  The  delivery  of  the  child  is  not  so  easy 
as  by  intraperitoneal  operation,  and  the  mother's  convalescence  is 
more  complicatal. 

Doderlein  quotes  53  ca^es  of  hebostiotomy,  with  one  maternal  death 
from  paralysis  of  the  intestine. 

Autopsy  showed  no  injury  to  the  abdominal  tissues.  In  321 
cases  of  hebosteotomy  recently  reported  he  finds  a  maternal  mortality 
of  1.8  per  cent.  He  would  reserve  hebosteotomy  for  multiparse  with 
contracted  pelves  of  the  first  and  second  grades.  He  would  not  per- 
form this  operation  when  the  true  conjugate  was  less  than  7  cm. 

Rupture  of  the  Uterus 

This  serious  accident  complicating  parturition  requires  surgical 
attention  for  the  rescue  of  the  mother. 

Etiology. — Rupture  of  the  uterus  occurs  in  patients  in  whom  the 
generative  tract  is  but  partially  developed,  in  whom  the  uterine 
muscle  has  Ixn^n  weakened  by  rei)eateil  pregnancy  and  altered  by 
infection  or  other  disease,  in  patients  having  contracted  pelves,  in 
cases  where  an  impossible  presentation  develops,  and  in  patients 
in  whom  the  uterus  has  been  altered  by  some  previous  operation. 
The  uterus  may  also  be  niptured  by  unskilful  and  improper  attempts 
at  delivery,  and  is  repeatedly  torn  into  the  pelvic  or  peritoneal  cavi- 
ties by  unskilful  rapid  dilation. 

Varieties  of  Rupture. — Most  often  the  rupture  is  transverse  on 
the  anterior  or  posterior  surface  across  the  lower  uterine  segment. 
Less  frequently  it  is  oblique  and  ragged  in  outline.  In  lacerations 
or  rupture  complicating   attempts  at   delivery,   the   tear  extends 
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obliquely  at  the  sides  of  the  uterus,  or  may  perforate  the  wall  of  the 
womb  on  the  posterior  aspect  or  at  the  fundus. 

Signs  and  Symptoms. — The  signs  and  symptoms  of  uterine  rupture 
are,  cessation  of  labor-pains,  hemorrhage,  vaginal  or  concealed,  shock, 
often  attended  with  severe  abdominal  pwn,  the  death  of  the  fetus, 


Fig.  21S.— Lawration   of  the  lower  part  of  the  uterus  and  tlie  vafrjna)  vault. 
The  uterus  ia  turned  over  to  the  right  to  show  the  laceration  (Kerr). 

abnormal  contour  of  the  uterus,  with  the  recognition  of  the  fetus  lying 
wholly  or  partially  in  the  abdominal  cavity. 

The  Natural  History  of  Uterine  Rupture. — In  neglected  cases  the 
death  of  the  fetus  is  accompanied  by  the  escape  of  amniotic  liquid 
into  the  abdominal  cavity  and  the  extravasation  of  blood,  followed 
by  the  development  of  peritonitis.    Infection  speedily  follows,  and 
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if  the  patient  doca  not  (lie  from  hemorrhage  anil  shock,  she  perishes 
from  sepsis.  In  cases  of  slight  rupture  within  the  womb  recovery 
may  foUow,  but  such  is  the  rare  exception  and  not  the  rule. . 


Tig.  219. — Rupture  of  the  uterus.  FptUF  IjinR  in  the  abdominal  cavity;  n. 
The  anterior  abdominat  wall  reflected;  b,  omentum;  c,  anterior  surface  of  the  uterus; 
d,  the  edge  of  the  rent  in  the  uterus.  (A.  Lionel  t^mith  in  Journal  of  ObMctrics  and 
Gynecology  of  the  British  Empire.} 

The  Symptoms  of  Threatened  Uterine  Rupture. — Failure  of  the 
fetus  to  engage  and  descend  into  the  |>elvis,  with  excessively  strong 
uterine  contractions,  excessive  distention  of  the  lower  uterine  seg- 
ment, with  distinct  formation  of  a  contraction-ring,  and  its  gradual 
ascent,  portend  uterine  rupture.    It  must  be  remembered,  however, 
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that  the  accident  may  happen  (luring  spontaneous ,  labor,  in  which 
the  child  has  descended  into  tlie  pelvic  cavity  and  is  about  to  be 
expellc<l,  or  has  been  spontaneously  bom. 

The  Prevention  of  Uterine  Rupture.— The  recognition  of  contracte<l 
peh'is,  with  nica.'^urcs  suitable  to  deliver  the  patient  in  the  most  ad- 


Fig.  ■i'JO.^PhoIograpli  of  ut^nw  which  ruptured  Epontancoualy  during  labor: 
],  FumliL^  drawn  tuw&rcl  right;  2,  'A,  ori);in  of  right  and  left  round  ligamentH:  \, 
infundibulopelvic  ligament;  5,  6,  rigiit  and  left  tube;  7,  peritoneum  scparat«d  from 
anterior  uterine  wall;  8,  1),  [leritoneum  »-parate*t  from  uterus;  10,  stri])  of  cer\-ix; 
11,  edge  of  rupture;  12,  edge  of  incision;  •*,  attachment  to  peritoneum:  line  1, 
axLs  of  uterine  muscle;  line  a-h,  axis  of  pelvic  brim.     (Sitzenfrey.) 

vantageous  way,  are  especially  important  in  preventing  rupture  of 
the  uterus.  AA'hon  the  conditions  are  favorable  for  vaginal  delivery 
the  prompt  remo^-al  of  the  child  prevents  uterine  rupture.  The 
correction  of  unfavorable  presentation,  tlie  precaution  to  em|tty  the 
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bladder  of  the  patient  sufficiently  often,  and  to  sustain  her  general 
strength,  are  also  valuable  aids  in  preventing  the  accident.  Such 
measures  as  tend  to  bring  the  fetus  favorably  and  promptly  into  the 
pelvic  cavity  will  assist  in  avoiding  uterine  rupture. 

The  Treatment  of  the  Accident. — Two  methods  of  treatment  are 
available  in  this  complication,  and  the  choice  between  them  will  depend 
upon  the  nature  and  extent  of  the  rupture,  the  skill  of  the  operator, 
and  the  circumstances  in  which  the  patient  is  placed. 

When  the  head  of  the  fetus  is  presenting  and  remains  within  the 
pelvic  brim  or  pelvic  cavity,  rupture  of  the  uterus  is  rarely  so  extensive 
as  when  the  head  escapes  from  the  womb.  The  retention  of  the  pla- 
centa within  the  uterus  renders  the  accident  less  formidable.  Under 
these  conditions  the  obstetrician  must  empty  the  womb  as  speedily 
as  p>ossible,  and  then  examine  thoroughly,  to  determine  the  site,  extent, 
and  nature  of  the  rupture.  In  such  cases  it  is  usually  partial,  not 
attended  with  great  hemorrhage  or  shock,  and  may  often  be  success- 
fully treated  without  abdominal  section.  It  must  be  taken  for  granted 
that  some  of  the  uterine  contents  have  escaped  into  the  surrounding 
tissues  through  the  point  of  rupture. 

To  guard  against  infection  drainage  must  be  instituted,  and  this 
may  be  done  by  tamponing  the  womb  with  10  per  cent,  iodoform 
gauze,  and  passing  a  strand  of  this  gauze  through  the  rupture  in  the 
uterine  wall  and  into  the  surrounding  tissues.  If  tonic  doses  of  strych- 
nin and  ergot  be  given,  and  the  uterus  kept  firmly  contracted,  the 
patient  will  often  recover  without  further  treatment.  There  is,  how- 
ever, risk  of  the  development  of  infection,  and  the  method  is  not 
as  reliable  as  abdominal  section,  with  inspection  of  the  uterus  and 
such  other  operative  treatment  as  may  be  indicated. 

Whether  the  obstetrician  will  treat  the  accident  by  tami)on  and 
drainage  will  depend  not  only  upon  the  extent  of  the  rupture,  but  upon 
the  circumstances  under  which  it  occurs.  If  the  patient  is  exhausted 
and  somewhat  shocked  and  cannot  readily  be  taken  to  a  hospital,  and 
the  operator  must  treat  the  case  in  her  dwelling,  it  may  be  best  to 
proceed  with  the  tampon  and  gauze  drainage.    Such  can  be  applied 

23 


354  OPERATIVE   OBSTETRICS 

with  limited  assistatnce,  and  with  such  aseptic  technic  as  can  be  com- 
manded in  the  ordinary  dwelling. 

If,  however,  the  patient  be  in  fair  condition,  a  suitable  hospital 
easily  accessible,  and  the  patient  readily  consents  to  operative 
treatment,  she  will  do  best  to  be  transported  to  a  hospital  and  sub- 
jected to  operation. 

Where  the  laceration  is  extensive,  and  a  considerable  part  of  the 
fetal  body  escapes  into  the  pelvic  or  abdominal  cavity,  abdominal 
section  offers  the  only  chance  for  recovery.  Delay  increases  the 
danger  very  greatly,  and  no  time  must  be  lost  in  transporting  the 
patient  to  the  hospital.  Abdominal  section  should  be  done  as  soon 
as  possible,  and  the  operator  prepared  to  close  the  rent  into  the 
uterus,  or  to  perform  hysterectomy,  partial  or  total. 

In  preparing  for  operation,  the  patient  should  be  made  ready 
for  intravenous  saline  transfusion,  and  appliances  for  stimulation 
should  be  at  hand.  She  should  be  catheterized  under  ether,  and 
the  character  of  the  urine  noted.  If  it  is  bloody,  it  is  possible  that 
the  bladder  has  been  injured ;  and  if  no  urine  be  obtained  by  cathe- 
ter it  is  possible  that  the  bladder  has  been  torn  suflBciently  to  per- 
mit the  urine  to  escape  into  the  pelvis  or  abdomen.  In  operating 
the  obstetrician  may  require  the  Trendelenburg  posture  to  examine 
thoroughly  the  tissues  in  the  deeper  portion  of  the  pelvis. 

The  abdomen  should  be  opened  in  the  median  line  with  a  sufficient 
incision  to  permit  the  easy  removal  of  the  child,  and  give  free  access 
to  the  field  of  operation.  The  fetus  should  be  removed  as  carefully 
as  possible,  so  as  not  to  increase  the  laceration  or  set  up  fresh  hemor- 
rhage. The  cord  should  then  be  followed  to  the  placenta,  and  if  this 
is  not  entirely  separated,  it  should  be  removed  from  the  wall  of  the 
uterus  and  deliveral.  In  extensive  lacerations  the  placenta  usually 
separates  and  is  sometimes  found  in  the  abdominal  cavity.  The 
pelvis  should  be  six)nged  with  sterile  sponges,  and  the  extravasated 
blood  and  amniotic  liquid  removed  as  far  as  possible. 

In  cases  of  transverse  rupture  of  the  uterus  an  attempt  to  retain 
the  womb  by  suture  would  rarely,  if  ever,  be  successful.    Furthermore, 
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in  these  cases  the  danger  of  rupture  of  the  womb  in  subsequent  par- 
turition would  be  very  great.  If,  however,  the  tear  is  not  extensive, 
and  a  portion  of  the  fetus  only  has  escaped  from  the  uterus,  an  assist- 
ant should  deliver  the  child  through  the  vagina,  or  the  operator  may 
deliver  the  fetus  by  incising  the  uterus  longitudinally  in  the  median 
line,  then  closing  the  incision,  and  suturing  the  tissues  at  the  site  of  the 
rupture.  If  the  rupture  has  been  extensive  and  the  edges  of  the  torn 
uterine  muscle  have  retracted  considerably,  the  attempted  suture  will 
be  attended  with  great  risk  and  will  often  end  in  disaster.  Under 
such  circumstances  hysterectomy,  with  the  removal  of  the  Fallopian 
tubes  and  one  or  both  ovaries,  should  be  performed.  If  the  patient 
be  near  the  menopause,  both  ovaries  may  be  removed  to  advantage; 
and  if  this  be  not  the  case,  one  ovary  at  least  should  be  left.  Where 
labor  has  been  prolonged,  and  the  attempts  at  delivery  have  been  made 
through  the  vagina,  the  mucous  membrane  and  the  cervix  at  its  cut 
edges  should  be  cauterized  with  carbolic  acid,  followed  by  the  applica- 
tion of  alcohol.  The  cervical  tissues  should  be  closed  with  buried 
catgut  stitches,  and  the  edges  of  the  broad  ligaments  should  be  brought 
together  by  continuous  suture,  and  also  the  peritoneal  edges,  to 
cover  the  stump.  The  tubes  may  be  dissected  out  and  the  uterine 
tissues  at  their  internal  extremity  be  brought  together  with  catgut 
sutures. 

If  the  obstetrician  fears  that  septic  infection  has  occurred,  he  should 
place  a  gauze  drain  at  the  bottom  of  the  pelvis  behind  the  stump, 
emerging  at  the  lower  end  of  the  abdominal  incision.  The  lowest 
stitch  of  this  incision  should  be  left  untied;  and  the  tissues  brought 
together  after  the  removal  of  the  drain.  In  cases  of  extensive  rupture 
the  tear  may  extend  laterally  into  the  broad  ligaments  and  it  may  be 
necessary  to  ligate  the  veins  of  the  broad  ligaments  separately. 
Care  should  be  taken  to  bring  together  the  tissues  accurately,  and  if 
the  operator  fears  that  subsequent  hemorrhage  may  occur,  he  may 
place  additional  gauze  where  the  hemorrhage  is  feared,  removing  it 
forty-eight  hours  after  the  operation.  It  is  often  best  not  to  introduce 
salt  solution  into  the  abdominal  cavity  in  these  cases,  as  such  solution 


356  OPERATIVE   OBSTETRICS 

might  spread  infection  from  the  pelvis  among  the  intestines.  Intra- 
venous saline  transfusion  during  operation  will  give  better  results. 

In  dealing  with  cases  where  the  womb  has  been  torn  by  unsuccessful 
attempts  at  delivery  the  lacerations  will  be  through  the  lower  uterine 
segment,  as  a  rule,  and  may  open  into  the  vagina  as  well.  Such  in- 
juries, if  not  extensive,  may  sometimes  be  repaired  by  suture,  a  gauze 
packing  introduced  behind  the  womb,  and  the  effort  made  to  retain 
the  uterus.  Where  extensive  laceration  has  occurred  at  the  side  of 
the  uterus  through  the  cervix,  considerable  extravasation  of  blood 
will  often  follow,  and  hematoma  or  hematocele  may  develop. 

Should  the  case  be  infected  before  operation  and  the  laceration 
be  irregular  in  contour,  and  extending  into  the  sides  of  the  uterine 
tissue  and  into  the  pelvic  tissues  as  well,  the  complete  removal  of  the 
uterus  is  indicated.  In  these  cases  the  torn  vaginal  and  pelvic  tissues 
may  be  brought  together  by  suture  and  a  gauze  drain  introduced 
and  carried  through  into  the  vagina.  The  abdomen  may  then  be 
closed  from  above,  and  the  gauze  removed  through  the  vagina 
subsequently. 

The  Mortality  and  Morbidity  of  Uterine  Rupture. — Among  recent 
papers  on  the  subject,  Lobenstine  *  collected  37  cases  in  41,800  labors. 
The  accident  happened  more  frequently  in  multigravidse.  Internal 
podalic  version  in  the  presence  of  uterine  contraction  is  a  freijuent 
cause,  and  pelvic  contraction  has  long  been  recognized  as  the  most 
frequent  complication  leading  to  the  accident. 

In  the  37  cases  of  complete  rupture  quoted,  the  mortality  was  73 
per  cent.;  23  were  treated  by  hysterectomy,  with  a  mortality  of  60 
per  cent. ;  14  by  packing,  with  a  mortality  of  92  per  cent. 

Eversmann  ^  reports  140  cases,  of  whom  more  than  one-half  recov- 
ered ;  45.8  per  cent,  died ;  2  of  these  deaths  were  caused  by  gangrene 
of  the  intestine,  resulting  from  pressure.  When  cases  were  selected 
for  abdominal  section  the  mortality  was  42.8  per  cent. ;  when  abdomi- 
nal section  was  done  indiscriminately  on  all  cases,  the  mortality  of 

*  Bulletin  of  the  Lying-in  Hospit-al  of  the  (^ity  of  New  York,  March,  1907. 
2  Archiv  f.  GynSkologie,  Band  76,  Heft  3,  1905. 
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those  so  treated  was  considerably  over  50  per  cent.;  death  resulted 
from  peritonitis  in  57  per  cent. ;  from  bleeding  in  43  per  cent. 

It  is  interesting  to  note  that  the  mortality  rate  was  lower  in 
the  homes  of  patients  than  in. cases  transported  to  hospital;  29  per 
cent,  more  patients  recovered  without  transportation.  When,  how- 
ever, the  patient  was  promptly  removed  to  the  hospital  as  soon  as  the 
accident  happened,  before  the  child  was  removed,  the  mortality  was 
increased  8.1  per  cent.  Eversmann  has  found  that  85  per  cent,  of 
cases  could  be  successfully  treated  by  the  tampon,  and  that  15  per 
cent,  demanded  abdominal  section. 

The  cases  operated  upon  by  vaginal  hysterectomy  gave  44  per 
cent,  of  recovery;  abdominal  hysterectomy,  46  per  cent,  of  recov- 
ery; abdominal  extirpation  gave  46  per  cent,  of  recovery;  and  suture 
of  the  uterine  muscle  through  the  abdomen  53  per  cent,  of  recoveries. 

In  13  cases  observed  by  Kerr,*  2 died  without  operation;  3  cases  of 
incomplete  rupture  were  successfully  treated  by  the  use  of  the  tam- 
pon; the  Porro  operation  was  unsuccessfully  performed  in  1  case;  in 
5  celiohysterectomy  gave  2  recoveries  and  3  deaths;  and  in  3  the  uterus 
was  extirpated,  with  1  recovery  and  2  deatks. 

Schiitte  ^  in  14  cases — 8  complete  and  6  incomplete — had  3  deaths, 
1  from  complete  rupture  and  2  from  incomplete.  He  has  seen  the  best 
results  from  abdominal  section  followed  by  extirpation  of  the  uterus, 
with  vaginal  drainage. 

Scipiades,**  in  97  cases,  found  the  mortality  65.8  per  cent.  He 
considers  it  essential  that  the  patients  be  disturbed  as  little  as  pos- 
sible in  transportation.  In  comj^etent  hands  there  s(»em(Kl  very  little 
* 

difference  between  the  conservative  treatment  with  the  tampon  and 
operation. 
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Inversion  of  the  Uterus 

As  the  name  indicates,  this  accident  consists  in  the  prolapse  of 
the  uterine  fundus,  the  turning  in  of  the  uterine  body,  and  the  descent 
into  the  vagina  or  through  the  vulva  of  the  uterus  inverted,  dragging 
with  it  into  the  pelvic  cavity  the  tubes  and  ovaries. 

Conditions  Predisposing  to  Inversion  of  the  Uterus. — ^Adhesions, 

scar  tissue,  and  scars  following  operations  about  the  cervix  and  lower 

uterine  segment  sometimes  predispose  to  inversion.     Chronic  endo- 
metritis of  the  uterine  decidua  during  pregnancy,  with  adhesion  of  the 

placenta,  are  potent  factors  in  causing  this  accident.    The  relaxed 

condition  of  the  muscular  tissue  of  the  uterus  and  exhaustion  of  the 

uterine  muscle  in  long-continued  or  diflScult  labor  predispose  to  its 

occurrence. 

The  Immediate  Causes  of  Inversion  of  the  Uterus. — ^Traction  upon 
the  wall  of  the  uterus  near  the  fundus  is  the  most  potent  factor  in 
producing  this  accident.  Before  Credo's  method  of  expressing  the 
placenta  was  introduced,  and  the  placenta  was  frequently  delivered 
by  pulling  upon  the  umbilical  cord,  inversion  of  the  uterus  was  far 
more  frequent.  Failure  of  the  placenta  to  separate  normally,  accom- 
panied by  traction  upon  the  cord,  readily  brings  about  the  accident. 

The  improper  application  of  Credo's  method  in  recent  times  has 
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frequently  inverted  the  womb.  If  the  obstetrician  depresses  or 
dimples  the  fundus  of  the  uterus,  and  continues  to  press  downward 
upon  the  fundus,  inversion  may  often  result. 

Whether  from  traction  upon  the  cord  or  dimpling  of  the  fundus 
by  pressure,  the  mechanism  of  uterine  inversion  is  practically  the 
same.  Contraction  and  retraction  of  the  uterine  muscle  being  im- 
perfect because  the  uterus  is  not  completely  emptied,  the  fundus 
is  brought  by  traction  or  pressure  downward  toward  the  lower  uterine 
segment.  This  manipulation  excites  contraction  of  the  uterine  ex- 
pulsive segment,  and  sufficient  pain  is  caused  to  produce  bearing  dow^n 
and  struggling  on  the  part  of  the  patient.  An  inverted  uterine  peris- 
talsis results,  and  the  fundus  descends  through  the  lower  uterine  seg- 
ment and  cervix. 

Unless  the  fundus  be  promptly  returned  to  its  normal  position,  the 
contraction  of  the  cervix  may  render  the  inversion  permanent.  The 
lower  edge  of  the  upper  uterine  segment  will  also  contract,  furnishing 
an  additional  obstacle  to  replacement. 

Inversion  of  the  Uterus  Caused  by  Tumors  Complicating  Preg- 
nancy.— Submucous  fibroids  complicating  pregnancy  may  bring  about 
inversion  of  the  uterus  after  the  delivery  of  the  child.  The  relaxed  con- 
dition of  the  cervix  and  lower  uterine  segment  is  favorable  for  this 
accident.  During  labor  the  fibroid  becomes  pedunculated  and  after 
the  birth  of  the  child  descends  into  the  uterine  cavity.  Its  presence 
may  excite  uterine  contraction,  while  the  attachment  of  its  pedicle 
to  the  fundus  drags  down  the  fundus  and  finally  brings  about  in- 
version. 

Signs  and  Symptoms  of  Uterine  Inversion. — Shock  and  hemor- 
rhage following  the  expulsion  of  the  child  may  indicate  inversion  of 
the  uterus.  The  absence  of  the  uterus  above  the  pubes,  a  tumor  in 
the  vagina  or  protruding  from  the  vulva,  and  the  persistence  of  shock 
and  collapse  indicate  the  accident.  The  placenta  may  remain 
adherent  to  the  fundus  of  the  uterus  and  disguise  the  presence  of  the 
fundus  until  a  thorough  examination  is  made.  A  pedunculated 
fibroid  appearing  at  the  vulva  may  conceal  the  presence  of  the  fundus 
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just  above.  Mistakes  have  been  made  in  diagnosticating  the 
tumor,  and  the  uterus  has  been  removed,  supposing  that  a  fibroid 
presented  or  that  the  placenta  was  so  adherent  that  it  could  not  be 
removed. 

The  Results  of  Uterine  Inversion. — If  the  patient's  power  of  resist- 
ance be  lessened  by  exhausting  labor  and  anemia,  the  shock  and 
hemorrhage  accompanying  inversion  of  the  uterus  may  prove  rapidly 
fatal.  Infection  may  readily  occur,  especially  at  the  placental  site, 
and  sepsis  may  turn  the  scale  against  the  patient.  Robust  women 
survive  inversion  of  the  uterus,  but  health  is  impaired  and  the  patient 
suffers  from  disability.  The  uterine  mucous  membrane  becomes  in- 
fected, the  abnormal  position  of  the  ovaries  causes  pain  and  distress, 
the  functions  of  the  bladder  are  interfered  with,  the  patient  is  unable  to 
move  freely,  and  her  general  health  is  greatly  deranged.  Should 
infection  become  severe,  death  from  sepsis  will  follow. 

The  Prophylaxis  of  Uterine  Inversion. — The  obstetrician  should 
make  it  his  rule  to  avoid,  under  all  circumstances,  pulling  upon  the 
umbilical  cord  while  the  placenta  is  attached  to  the  wall  of  the  uterus. 
Ix)ng  and  exhausting  labor  should  be  terminated  promi)tly  and  care 
should  be  taken  that  Credo's  method  of  expression  be  applied  by 
making  pressure  upon  the  anterior  and  posterior  walls  of  the  uterus 
without  indenting  the  fundus. 

Treatment. — In  the  presence  of  immediate  inversion,  the  placenta, 
if  attached,  should  first  be  removed.  The  uterus  should  be  irrigated 
with  1  per  cent,  lysol,  and  the  effort  made  with  the  clos(»d  gloved  hand 
to  indent  the  fundus  and  carry  the  womb  upward  to  its  accustomed 
position. 

Complete  anesthesia  will  be  necessary.  If  the  fundus  can  be 
indented  sufficiently  to  permit  one  or  two  knuckles  of  the  fist  to  be 
inserted,  and  if  pressure  be  steadily  made  in  the  axis  of  the  pelvis,  the 
operator  may  hope  for  success.  Some  prefer  to  place  a  pad  of  gauze 
over  the  fist  to  avoid  the  danger  of  pressure  upon  the  uterine  mucous 
membrane.  After  replacement,  the  uterus  should  be  irrigated  with 
hot  lysol  solution  and  packed  with  gauze,  and  the  vagina  tamponed 
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also.  Tonic  doses  of  strychnin  and  ergot  should  be  given  to  prevent 
relaxation  and  hemorrhage. 

Where  the  uterus  cannot  be  replaced,  if  the  circumstances  are  favor- 
able for  maintaining  asepsis,  the  operator  may  wait  until  the  patient 
has  recovered  from  the  immediate  shock  of  fatigue  and  labor,  and 
may  then,  under  anesthesia,  make  a  further  trial. 

Where  the  uterus  cannot  be  replaced  and  becomes  infected  dur- 
ing the  puerperal  period,  its  removal  by  vaginal  section  is  indicated. 
If  the  conditions  are  favorable,  the  effort  should  be  made  to  preserve 
one  or  both  ovaries.  If  the  tubes  can  be  conveniently  reached  they 
should  be  removed.  The  pelvic  cavity  should  be  drained  with  gauze 
and  the  broad  ligaments  closed  by  continuous  catgut  suture. 

In  chronic  inversion  of  the  uterus  various  methods  of  treatment 
have  been  employed. 

The  effort  has  been  made  by  persistent  pressure  to  indent  the 
fundus  and  thus  restore  the  uterus  to  its  normal  condition.  Pressure 
for  some  time  with  a  hard-rubber  ovoidal  bulb  has  caused  the  uterine 
muscle  to  yield  and  brought  about  replacement. 

Operative  measures  addressed  to  the  relief  of  chronic  inversion 
have  endeavored  to  dilate  or  cut  the  contraction-ring,  which  prevents 
the  ascent  of  the  fundus  and  thus  brings  about  its  return  to  a  normal 
position. 

The  choice  of  a  method  of  treatment  must  depend  largely  upon 
the  general  condition  of  the  patient,  and  especially  upon  the  condition 
of  the  uterus  and  its  lining  membrane.  If  this  be  healthy,  and  infec- 
tion be  absent,  oi)crative  treatment  may  be  undertaken  with  hope 
of  success.  If,  however,  the  uterus  has  become  infected,  or  if  it  be 
the  site  of  a  foreign  growth,  vaginal  hysterectomy  is  indicated. 

In  cases  where  inversion  of  the  uterus  has  occurred,  and  the 
patient  has  been  successfully  operated  upon  with  retention  of  the 
womb,  subsequent  labor  may  be  followed  by  postpartum  hemor- 
rhage. 

Born*  successfully  operated  for  chronic  inversion,  the  patient 

*  Zentralblatt  f.  Gynftkologie,  No.  4,  1907. 
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recovering,  and  chronic  hemorrhage  being  succeeded  by  menstrua- 
tion. Pregnancy  occurred  and  went  successfully  to  full  term.  The 
labor  was  rapid  and  spontaneous,  but  the  separation  of  the  placenta 
was  followed  by  hemorrhage,  from  which  the  patient  recovered. 

Keilmann*  reports  a  similar  case,  in  which  profuse  hemorrhage 
occurred  from  partial  separation  of  the  placenta,  which  had  been  at- 
tached to  the  anterior  uterine  wall.  The  manual  removal  of  the 
placenta  was  followed  by  cessation  of  the  hemorrhage. 
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PART  III 


THE  SURGERY  OF  THE  PUERPERAL  PERIOD 


THE  REMOVAL  OF  THE  PLACENTA 

The  removal  of  the  placenta  by  Credo's  method  is  so  successful 
in  the  majority  of  cases  that  the  insertion  of  the  hand  into  the  uterus 
for  this  purpose  is  not  often  necessary.  Circumstances  may  arise, 
however,  which  make  it  much  safer  to  remove  the  placenta  manually 
than  to  employ  Credo's  method. 

Indications  for  Manual  Removal  of  the  Placenta. — Premature  de- 
tachment of  the  placenta  accompanying  or  inmiediately  following  the 
extraction  of  the  fetus  may  give  rise  to  aptive  hemorrhage  threaten- 
ing the  child  and  the  mother  as  well.  Credo's  method  may  prove 
inefficient  because  sufficient  time  has  not  elapsed  to  permit  the  closing 
of  the  uterine  sinuses  and  prepare  the  placenta  for  its  expulsion. 
Under  these  circumstances  its  prompt  removal,  followed  by  tampon- 
ing the  uterus  with  10  per  cent,  iodoform  gauze,  will  immediately 
check  the  hemorrhage.  The  hypodermic  administration  of  strychnin 
and  ergot  will  render  the  uterine  contractions  efficient  and  lasting. 

In  cases  where  difficult  delivery,  accompanied  or  immediately 
followed  by  considerable  hemorrhage,  has  led  the  operator  to  fear  that 
laceration  of  the  lower  uterine  segment  or,  possibly,  rupture  of  the 
uterus  has  occurred,  the  removal  of  the  placenta  manually  is  indicated 
to  secure  prompt  uterine  contraction  and  to  permit  the  operator  to 
examine  the  interior  of  the  uterus  manually.  It  can  then  be  decided 
whether  the  threatening  hemorrhage  can  be  averted  by  the  tampon, 
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or  by  sutures  at  the  upper  portion  of  the  cervix,  preceded  by  the 
tampon. 

Wherever  there  is  a  reasonable  suspicion  that  portions  of  the  pla- 
centa reniMn  behind,  and  the  operator  is  working  under  competent 
aseptic  precautions,  the  uterus  should  be  explored  and  such  fragments 
immediately  removed. 


Fig.  221.— Manual  removal  of  the  placenta  (Bumm). 

Methods  of  Kemoving  the  Placenta. — The  hand  to  be  inserted  \i'itb- 
in  the  uterus  should  have  been  prepared  as  for  abdonunal  section  and 
covered  with  a  sterile  rubber  glove.  The  use  of  the  obstetric  gauntlet, 
reaching  to  the  elbow,  may  be  advantageous,  but  difficult  to  carry  out. 
As  a  rule,  an  ordinary  glove  suffices,  as  the  uterus  may  be  pressed 
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down  into  the  pelvic  cavity,  thus  enabling  the  operator  to  reach  the 
placenta  without  carrying  the  unguarded  forearm  within  the  cervix. 
The  antiseptic  preparation  of  the  forearm,  reaching  above  the  elbow, 
is  imperative  in  all  obstetric  manipulations.  In  introducing  the 
hand  the  operator  can  usually  recognize  the  fetal  aspect  of  the  pla- 
centa. This  he  will  avoid,  as  he  wishes  to  pass  his  fingers  between  the 
placenta  and  the  uterine  wall,  as  a  paper-cutter  is  inserted  between  the 
leaves  of  a  book.  Finding  the  placental  edge,  he  thus  separates  the 
placenta,  passing  the  fingers  gently  until  he  feels  that  it  has  been 
entirely  loosened.   Then,  grasping  it  in  the  hand  and  rotating  it  gently, 


Fig.  222. — Delivering  the  membraneB  (Bumm). 

he  draws  the  placenta  out,  the  membranes  being  twisted  into  the 
cord  as  they  emerge.  Retained  blood-clot  should  be  removed  after 
the  placenta  has  been  delivered. 

Precautions  in  Delivering  the  I%centa. — If  the  operator  is  hasty 
and  unfamiliar  with  the  anatomy  of  the  placenta  and  uterus,  he  may 
remove  only  a  portion,  leaving  a  considerable  part  behind.  Where 
the  statement  is  made  that  the  placenta  has  been  completely  adherent 
in  a  gjven  case,  it  is  more  than  probable  that  the  ojjcrator  failed  to  exer- 
cise patience  in  passing  the  fingers  between  the  placenta  and  the 
uterine  wall.  In  cases  exhausted  by  hemorrhage  or  infected  the 
fingers  might  be  carried  through  the  uterine  wall,  and  hence  the 
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finger-tips  should  be  turned  toward  the  placental  substance  as  the 
separation  proceeds.  Should  the  operator  find  a  foreign  body  within 
the  uterus  which  he  cannot  recognize,  after  deliverinft  the  placenta, 
membranes  and  bloo<l-clots,  he  can  draw  this  gently  down  sufficiently 
far  to  inspect  it.    In  cases  of  uterine  rupture  the  intestine  is  often  pro- 


Fig.  223.— Manual  removal  of  the  pUcenta  (KefT> 

lapsed  into  the  uterus  and  has  been  pulled  down  and  torn  by  efforts 
at  placental  deliver;-. 

Delivery  of  the  Placenta  After  TTterine  Rupture. — In  rupture  of  the 
uterus,  should  the  child  escape  entirely  into  the  abdominal  ca^dty,  a 
portion  of  the  placenta  may  also  be  extruded.    Here  the  introduc- 
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tion  of  the  hand  to  (U-livtir  the  placenta  is  especially  valuable,  as  it 
enables  the  operator  to  locate  and  examine  the  rent  and  to  make  a 
sati^ifactorj-  diagnosis. 

The  Delivery  of  the  Placenta  in  Twin  Labor. — Should  it  be  necessary 
to  deliver  the  placenta  of  the  first  fetus  in  twin  labor,  the  operator 


Fig.  224. — Showing  poHinn  of  tlie  utfrine  wall  and  a 
circular  Binus  is  veiy  distinctly  Kit'n.  Dianing  from  a  b|w 
Uuseum,  Glasgow  Utuversity  i,Kerr). 

should  be  careful  not  to  disturb  the  second  placenta,  if  they  be  separ- 
ated. If  there  be  one  large  placenta,  delivery  should  not  be  under- 
taken until  the  second  twin  has  been  bom.  Especial  care  shoiiW  be 
taken  in  these  cases  to  separate  the  placentee  completely  and  to  avoid 
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forcible  manipulation,  because  the  uterus  is  overdistended  and  may 
readily  rupture. 

Delivery  of  the  Placenta  by  Pulling  Upon  the  Umbilical  Cord. — 

Under  no  circumstances  should  this  procedure  be  adopted.  It  has 
caused  inversion  of  the  uterus  with  fatal  results.  In  some  cases  the 
operator  may  grasp  the  cord  with  one  hand,  holding  it  as  a  guide  to  the 
introduction  of  the  hand  to  the  maternal  surface  of  the  placenta,  but 
considerable  traction  upon  the  cord  should  not  be  made. 

The  removal  of  the  placenta  and  retained  blood-clot  should  inva- 
riably be  followed  by  palpation  of  the  uterus  to  determine  the  presence 
or  absence  of  rupture.  Should  this  be  present,  in  whatever  degree, 
the  uterus  should  not  be  irrigated  to  control  hemorrhage.  The  diag- 
nosis of  the  existence  and  extent  of  uterine  rupture  can  only  be  made 
by  introducing  the  hand  within  the  womb  or  by  opening  the  abdo- 
men. 
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THE  CONTROL  OF  HEMORRHAGE  DURING  LABOR 

Hemorrhage  may  occur  during  labor  from  wounds  in  the  lower 
uterine  segment  or  cervix.  When  the  tissues  are  abnormal  or  altered 
by  some  previous  pathologic  condition,  resistance  to  dilation  is  present 
at  the  internal  os,  the  cervix  and  lower  uterine  segment  instead  of 
dilating  may  tear,  opening  branches  of  the  uterine  artery.  This  is 
especially  seen  in  primiparous  patients  with  undeveloped  cervix  and 
congenital  occlusion  at  the  external  os. 

The  writer,  on  one  occasion,  was  called  in  consultation  by  physicians 
who  were  conducting  a  case  in  the  first  stage  of  labor.  The  uterine 
contractions  were  strong,  the  cervix  had  become  obliterated,  but 
the  external  os  could  not  readily  be  found  and  was  congenitally  oc- 
cluded. On  examination,  a  tear  extended  along  the  cervix  near  the 
vaginal  junction,  separating  the  muscular  fibers  obliquely  in  an  irreg- 
ular manner.  The  external  os  was  found  drawn  upward  and  back- 
ward,  admitting  the  curved  director.  This  was  gradually  dilated 
until  the  finger  could  be  inserted,  the  cervix  then  incised,  making 
four  flaps,  when  the  head  descended  and  labor  terminated.  The 
bleeding  stopped  as  soon  as  the  cervix  was  opened. 

Hemorrhage  may  also  occur  during  labor  from  deep  tears  of  the 
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cervix  following  the  passage  of  the  presenting  jjart.    Such  hemor- 
rhage is  not  usually  considerable  until  after  the  birth  of  the  child, 


Fig.  225. — Accidental  hemorrhage  in  which  the  bleeding  is  partly  concealed  and 
partly  apparent.     Mixed  variety  (Kerr). 

although  it  begins  during  actual  labor  and  will  continue  until  the 
uterus  is  empty. 

As  the  head  descends  upon  the  pelvic  floor,  if  the  patient  be  un- 
developed and  expulsive  efforts  be  vigorous  and  sudden,  the  pchic 
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Fig.  226. — Complete  or  pcntral  plapcnta  prtevia.     Photoftraphed  from  Van 
Rymsdyk's  drawinp  in  the  Hunterian  Museum,  GWrow  Univeriiity  llverr). 

floor  and  porineum  will  tear  before  tlic  head.      Such  lacerations 
rarely  occasion  serious  hemorrhage  at  the  moment  of  birth,  but  may 
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CtaA^ 


g  in  placenta  pnevU  (Bumm). 


Fig.  228.— Vaginal  tampon  in  placenta  pnevia  (Bumm). 
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cause  persistent  bleeding  afterward,  requiring  suture.  It  is  rarely 
necessary  to  tie  tlie  vessels  or  take  the  stitciies  during  labor.  Should 
it  be  evident  that  the  passage  of  the  head  will  cause  serious  and  deeper 
lacerations  in  the  pelvic  floor  and  perineum,  unilateral  or  bilateral 
episiotomy  should  be  promptly  done  and  the  child  speedily  delivered. 
In  undeveloped  primipane  the  anterior  segment  of  the  pelvic  floor  may 


Fig.  229. — ExceB^ve  distention  of  the  anterior  lip  of  the  cervix,  the  eirternal 
OH  but  little  diUt«d,  and  torn  high  up  poBteriorly  (Kerr). 

tear  in  the  vicinity  of  the  urethra  as  the  head  descends.  The  location 
of  the  tear  Bhould  be  noted  and  it  should  be  closed  by  suture  as  soon 
as  labor  has  terminated.  Severe  hemorrhage  may  occur  during 
labor  from  the  bursting  of  varicose  veins  in  the  vulva.  A  catgut 
ligature  should  be  deeply  passed  with  a  curved  needle,  compressing 
and  occluding  these  veins;  or,  if  haste  be  imperative,  hemostatic 
forcepe  may  be  applied. 
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THE  CONTROL  OF  HEMORRHAGE  AFTER  LABOR  (POSTPARTUM 

HEMORRHAGE) 

Following  the  delivery  of  the  child  active  hemorrhage  may  occur 
from  the  uterine  sinuses  through  relaxation  of  the  uterine  muscle. 
This  occurs  naturally  in  those  cases  where  the  uterine  muscle  has 
become  exhausted  from  long  and  ineffectual  labor.  If  this  be  the 
only  cause  present,  hemorrhage  will  promptly  cease  when  the  uterus 
is  empty  and  its  muscle  is  stimulated  to  contract.  Manual  com- 
pression of  the  uterus,  accompanied  by  massage,  an  intra-uterine 
douche  of  hot  1  per  cent,  lysol  or  salt  solution,  and  the  hypodermic 
injection  of  yV  gr.  of  sulphate  of  strychnin  and  60  minims  of  aseptic 
ergot,  will  in  most  cases  promptly  check  this  hemorrhage.  If  this 
result  does  not  follow,  the  intra-uterine  tampon  with  10  per  cent, 
iodoform  gauze  will  be  found  efficient. 

In  cases  where  it  is  necessary  to  remove  the  placenta  manually  to 
terminate  a  complicated  labor,  the  operator  must  choose  between  the 
immediate  use  of  the  tampon  or  delay,  to  permit  the  other  methods 
already  described  to  accomplish  their  purpose  without  the  tampon. 
If  the  operator  has  good  facilities  for  asepsis  and  antisepsis,  we 
believe,  in  the  long  run,  it  is  wiser  to  anticipate  hemorrhage  after  the 
manual  removal  of  the  placenta,  and  to  immediately  follow  its  extrac- 
tion by  the  hot  antiseptic  intra-uterine  douche,  succeeded  by  the 
uterine  tampon  with  10  per  cent,  iodoform  gauze. 

Two  methods  of  packing  the  uterus  with  gauze  are  available: 
If  the  operator  has  few  assistants  he  will  do  well  to  insert  the  left  hand 
within  the  vagina  while  an  assistant  presses  the  uterus  downwaid  into 
the  cavity  of  the  pelvis.  The  gauze  may  then  be  passed  with  long 
curved  uterine  dressing  forceps  nto  the  cervix  along  the  palm  of 
the  hand  within  the  vagina,  and  carried  by  the  forceps  into  the  body 
of  the  womb.  \\Tien  considerable  gauze  has  accumulated  there  it 
should  be  tightly  packed  by  the  longest  fingers  of  the  hand  within 
the  vagina,  pushing  the  gauze  firmly  into  the  ca\dty  of  the  uterus 
and  completely  filling  the  upper  expulsive  uterine  segment.  If  the 
operator  trusts  to  his  forceps  alone  he  may  carry  but  a  portion  of  the 
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gauze  into  the  upper  part  of  the  womb,  distcmling  tlie  lower  uterine 
segment  with  the  remainder.  This  will  result  in  a  faulty  appHca^ 
tion  of  the  tampon  and  will  further  the  formation  of  a  large  clot  above 
the  lower  uterine  segment,  which  will  favor  the  continuance  of  bleed- 
ing. If  the  uterus  be  properly  packed  the  bleeding  is  immediately 
controlled. 


Fig.  230— Tamponing;  the  ut«niB  with  gernre  (Bumm), 

If  the  operator  has  abundant  assistance  he  may  grasp  the  edge 
of  the  lips  of  the  cervix  with  uterine  tenaculum  forceps  and  draw 
them  gently  downward  toward  the  vulva.  Sterile  gauze  may  then  be 
packed  around  the  cer\'i\  a.^  a  tlentist  places  sheet  rubber  around  the 
cavity  of  the  tooth  whioh  he  has  prepared  for  filling.  In  this  way 
the  gauze  is  protected  from  the  viilva  and  vagina  in  its  passage  into 
the  uterus.    The  iodoform  gauze  can  then  be  inserted  by  the  forceps 
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through  the  cervix  to  the  fundus  and  the  uterus  packed  under  direct 
vision.  This  method,  however,  is  not  available  unless  there  be  suffi- 
cient assistants  to  hold  the  limbs  in  position,  and  also  to  hold  one  of 
the  tenaculum  forceps  while  the  operator  grasps  the  other. 

The  objections  to  the  use  of  antiseptic  gauze  within  the  womb 
are  the  danger  of  infection  through  contamination  of  the  gauze 
by  the  vulva  and  vaginal  tissues,  and  the  danger  of  wounding  the 
uterus  or  perforating  it  during  the  insertion  of  the  gauze. 


Fig.  231.— Genital  tract  correctly  Fig.  232.— Genital  tract  improperif  tam- 

tomponed  (llumm).  poned.     Pieec  of   placenta  left  in  ut«rus 

(Bumm). 

The  writer  and  his  assistants  have  for  some  time  practised  the  use 
of  the  intra-uterine  tamjjon,  and  in  no  case  so  far  have  we  met  with 
these  complications.  In  one  case  in  the  experience  of  the  writer  a 
clot  accumulated  at  the  fundus  above  the  gauze  and  was  discliarged 
when  the  gauze  was  removed.  It  gave  rise  to  no  symptoms  and  its 
presence  was  not  suspected.  In  our  experience  the  intra-uterine 
use  of  the  tampon  has  two  advantages:  It  checks  hemorrhage, 
preventing  the  accumulation  of  clots  which  might  become  infected, 
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and  might  also  cause  painful  uterine  contractions  or  after-pains. 
Tlic  gauze  acts  as  an  antiseptic  drain  to  the  uterus  and  prevents  the 
development  of  infection.  In  our  experience  the  advantages  of  this 
method  far  outweigh  its  possible  objections. 

In  cases  complicated  by  toxemia  it  may  be  very  diflScult  to  check 
bleeding  from  the  uterus  occurring  after  labor.  The  coagulability 
of  the  blood  in  these  cases  is  so  lessened  by  the  toxemic  condition  that 


Fig.  233. — Manual  tamponing  of  the  uterus  (Bumm). 

the  blood  does  not  clot,  and  pressure  is  not  eflBcicnt  in  completely 
checking  hemorrhage.  In  these  cases  the  use  of  adrenalin  (1  :  1000) 
may  prove  advantageous,  and  it  may  be  necessary  to  renew  the 
uterine  tampon  to  control  bleeding.  In  extremely  toxemic  patients 
it  may  be  impossible  to  control  hemorrhage,  and  the  patient  may 
die  as  a  consequence. 

The  effort  has  been  made  to  control  uterine  hemorrhage  after 
labor  by  applying  clamps  to  lacerations  in  ^e  cervix  and  leaving 
them  in  position  for  a  number  of  hours.    While  this  method  may 
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be  successful  in  some  cases,  it  is  more  dangerous  and  less  eflScient 
than  the  tampon  properly  applied. 

In  cases  where  hemorrhage  is  severe  and  death  threatens,  it  may 
be  necessary  to  completely  arrest  hemorrhage  from  the  pelvic  vessels 
by  manual  compression  of  the  abdominal  aorta  or  its  branches  at  its 
bifurcation. 

The  experience  of  the  writer  may  serve  to  illustrate  this  method : 
An  anemic  multipara  was  admitted  to  the  Jefferson  Maternity,  having 
bled  severely  from  accidental  separation  of  the  placenta.  The  cervix 
was  partly  dilated,  an  eight-months'  fetus  was  within  the  womb, 
and  the  patient  was  pulseless.  She  was  hastily  placed  in  position, 
and  while  her  arm  was  prepared  for  intravenous  saline  transfusion 
the  writer  emptied  the  uterus  promptly  by  manual  dilation  and  ex- 
traction of  the  uterine  contents.  The  hand  was  introduced  within 
the  womb  and  tightly  closed  and  the  fist  carried  up  within  the  uterine 
fundus  to  the  brim  of  the  pelvis.  The  knuckles  were  then  pressed 
firmly  against  the  branches  of  the  abdominal  aorta  near  its  bifurca- 
tion, and  the  circulation  of  the  pelvis  practically  arrested.  This 
pressure  was  continued  until  intravenous  saline  transfusion  could  be 
given,  and  hypodermic  stimulation.  Without  removing  the  hand 
a  glass  douche  tube  was  then  introduced  within  the  uterus,  and  its 
cavity  irrigated  with  hot  salt  solution.  While  the  uterus  was  com- 
pressed through  the  abdominal  w^all  the  hand  w^as  removed  and 
the  utenis  securely  packed  with  10  per  cent,  iodoform  gauze.  The 
hemorrhage  was  thus  controlled  and  the  patient  recovered. 

In  our  experience  this  has  been  a  more  efficient  method  than  the 
device  advised  by  Momburg,  described  in  a  recent  paper  by  Sigwart.* 

Sigwart's  method  consists  in  passing  a  strong  ela^stic  band  around  the 
abdomen  above  the  pelvic  brim  and  practically  applying  a  toumicjuet 
to  the  abdominal  aorta.  lie  describes  19  cases  in  which  this  device 
was  used  to  check  hemorrhage  until  some  other  method  could  be 
employed  for  its  permanent  arrest. 

In  cases  of  severe  hemorrhage  from  the  body  of  the  uterus  after 

»  Archiv  f.  Gyniikologie,  Band  89,  Heft  1,  1909. 
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labor,  although  the  operator  may  succeed  in  checking  the  bleeding, 
he  must  be  prepared  for  secondary  shock  and  hemorrhage  within  a 
few  hours.  Usually  it  is  possible  to  control  this  by  hypodermic  stim- 
ulation without  disturbing  the  intra-uterine  tampon. 

In  the  experience  of  the  writer,  an  anemic  multipara  bled  severely 
three  times  within  four  days  following  her  delivery.  It  was  neces- 
sary on  each  occasion  to  renew  the  uterine  tampon,  in  addition  to  the 
employment  of  other  means.  The  patient  finally  recovered  w^ithout 
infection,  her  recovery  being  complicated  by  a  persistent  anemia. 

In  cases  of  serious  uterine  hemorrhage,  after  the  means  described 
have  been  employed,  good  results  may  be  obtainal  by  the  application 
of  the  inteiTupted  Faradic  current,  one  pole  lx*ing  placed  over  the  lower 
dorsal  and  upper  lumbar  region,  the  other  pole  over  the  uterus. 
The  current  may  be  applied  from  half  an  hour  to  an  hour  with  positive 
benefit.  Too  much  reliance  cannot  be  placed  upon  adrenalin  in  these 
cases,  as  its  effect  is  short  Uved,  and  its  continued  use  may  further  the 
occurrence  of  hemorrhage  rather  than  control  it. 

It  is  the  writer's  belief  that  the  introduction  of  ice,  of  vinegar,  and 
of  corrosive  styptics  within  the  uterus  shoukl  be  abandoned  for  the 
tampon  of  antiseptic  or  sterile  gauze.  In  extreme  cases,  as  has  been 
sakl,  the  gloved  hand  is  promptly  efficient  and  enables  the  operator 
to  apply  the  tampon  when  the  initial  bleeding  has  been  controlled. 

Bleeding  After  Labor  from  Rupture  of  the  Uterus. — If  uterine  rup- 
ture be  diagnosticated  as  the  cause  of  hemorrhage,  the  operator  must 
decide  promptly  whether  he  will  open  the  abdomen  and  control  the 
hemorrhage  by  suture  or  by  hysterectomy,  or  whether  he  will  endeavor 
to  rescue  the  patient  without  abdominal  section.  If  the  rupture  be 
complete  and  if  the  content  of  the  uterus  has  escaped  in  considerable 
part  into  the  abdominal  cavity,  abdominal  section  is  indicated.  When 
the  fetus  and  its  appendages  have  been  removed,  the  operator  must 
choose  between  hysterectomy  and  suture.  If  the  utenis  is  in  a  healthy 
condition  and  the  uterine  muscle  contracts  when  the  womb  is  empty, 
and  if  the  tear  is  not  extensive,  the  operator  may  try  to  save  the 
womb  by  the  appUcation  of  sutures.    Usually  two  layers  of  catgut 
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will  be  required,  and  after  suture  the  abdomen  must  be  closed  with 
the  insertion  of  a  gauze  drain  passed  to  the  bottom  of  the  pelvis  behind 
the  womb. 

If,  on  the  contrary,  the  womb  be  flabby,  or  if  the  uterus  be  the 
site  of  fibroid  disease  or  infection,  hysterectomy  must  be  chosen.  If 
the  patient's  condition  justifies  it,  and  mfection  be  absent,  celiohys- 
terectomy  with  intraperitoneal  treatment  of  the  stump  can  be  selected. 
If  there  is  good  reason  to  fear  infection,  and  haste  is  imperative,  celio- 
hysterectomy  with  extraperitoneal  treatment  of  the  stump  (Porro 
operation)  must  be  chosen. 

Secondary  Puerperal  Hemorrhage  from  the  Uterus  (Postpartum 
Hemorrhage). — Under  the  term  "postpartum  hemorrhage"  is  com- 
monly understood  secondary  relaxation  of  the  womb,  occurring  at  any 
time  after  the  patient  has  apparently  completed  her  labor  and  been 
left  in  good  condition.  This  most  often  occurs  in  exhausted  patients 
whose  nervous  and  muscular  energies  are  deficient  and  whose  labor 
has  been  prolonged  and  often  excessively  painful.  It  is  frequently 
accompanied  by  the  accumulation  of  clots  within  the  womb  whose 
presence  prevents  the  free  escape  of  blood  through  the  vagina,  thus 
obscuring  the  diagnosis  and  complicating  the  treatment.  In  women 
of  relaxed  fiber  retained  postpartum  hemorrhage  may  reach  large 
proportions. 

In  the  experience  of  the  writer,  a  multipara,  after  the  birth  of  her 
child,  was  taken  with  labor-pains  without  vaginal  hemorrhage,  and 
asserted  that  a  twin  child  was  within  the  womb.  On  examination  a 
clot  as  large  as  a  fetal  head  was  found  in  the  uterus  requiring  removal 
and  vigorous  treatment  to  prevent  further  hemorrhage. 

As  this  complication  frequently  develops  after  the  physician  has 
left  his  patient,  supposing  her  to  be  in  good  condition,  its  recognition 
and  initial  treatment  become  the  duty  of  the  nurse.  Obstetric  nurses 
should  be  especially  taught  to  recognize  this  form  of  hemorrhage  and 
to  take  active  measures  without  waiting  for  the  arrival  of  the  physi- 
cian. It  is  our  custom  to  teach  the  nurses  at  the  Jefferson  Training 
School  to  watch  the  uterus  after  labor  by  frequent  palpation,  to 
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observe  the  condition  of  the  uterine  muscle,  and  the  size  of  the  womb. 
The  binder  is  not  to  be  applied  until  the  womb  has  contracted  firmly, 
and  so  remains  for  at  least  one  hour  after  labor.  If  the  uterus 
contracts  slowly  the  application  of  the  binder  is  to  be  accompanied 
by  the  placing  of  a  large  pad  transversely  across  the  abdomen  above 
the  uterus,  carrying  the  uterus  firmly  down  toward  the  pubcs.  The 
binder  is  then  applied  from  above  downward,  or  a  many-tailed  ab- 
dominal bandage  may  be  used,  such  as  is  employed  after  section;  but 
the  nurse  should  not  apply  the  binder  or  abdominal  bandage  until  the 
uterus  is  properly  contracted.  The  nurse  should  further  watch  the 
patient  by  noting  her  pulse,  her  color,  her  general  appearance,  and  the 
presence  or  absence  of  thirst,  air  hunger,  and  restlessness.  Should 
these  symptoms  develop  after  labor,  the  binder  should  be  immediately 
removed  and  the  nurse  should  massage  the  uterus  until  it  is  firm  and 
hard.  The  obstetrician  should  at  once  be  summoned  and  the  nurse 
should  immediately  proceed  to  the  administration  of  strychnin  and 
ergot  hypodermically,  and  the  giving  of  a  copious  vaginal  douche 
of  hot  boiled  water. 

We  do  not  believe  that  nurses  incompetent  to  carry  out  this  treat- 
ment should  be  trusted  with  obstetric  cases.  If  these  measures  have 
been  carried  out  promptly,  when  the  physician  arrives  he  will  find 
the  initial  hemorrhage  controlled  in  the  majority  of  cases.  It  will 
then  be  his  responsibility  to  decide  whether  the  tampon  shall  be 
introduced,  if  it  has  not  been  employed,  and  what  measures  shall  be 
taken  to  secure  permanent  uterine  contraction.  In  our  experience, 
competent  obstetric  nurses  control  the  simple  forms  of  postpartum 
hemorrhage,  and  the  physician's  services  are  needed  in  the  more 
complicated  varieties  and  in  the  onlering  of  the  after-treatment. 

While  uterine  hemorrhage  may  be  temporarily  checked  after  labor, 
its  permanent  arrest  may  require  the  obstetrician's  best  efforts.  In 
addition  to  the  use  of  the  tampon,  the  hot  vaginal  douche,  and  the  ad- 
ministration of  strychnin  and  ergot,  the  patient's  vital  forces  must 
be  guarded  and  freely  stimulated  to  secure  permanent  recovery. 
The  patient  should  be  placed  as  nearly  as  possible  in  the  Trendelen- 
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burg  position.  It  is  useless  to  raise  the  foot  of  the  bed  but  a  few 
inches.  The  head  must  be  as  low  as  possible,  and  beneath  the  base 
of  the  brain  should  be  placed  a  hot-water  bottle  covered  with  only  one 
or  two  layers  of  flannel.  The  Lmbs  may  be  bandaged  from  the  extrem- 
ities to  the  trunk,  and  the  trunk  of  the  body  surrounded  by  artificial 
heat.  It  is  well  to  avoid  the  use  of  stimulants  by  the  mouth,  for  their 
absorption  is  so  slow  and  uncertain  and  they  may  also  cause  nausea. 
Alcohol  is  not  indicated  in  active  hemorrhage.  Intravenous  saline 
transfusion  is  of  great  value,  but  care  should  be  taken  not  to  intro- 
duce too  large  a  quantity.  More  than  a  pint  is  very  rarely  neces- 
sary. If  the  obstetrician  is  not  prepared  to  carry  out  this  treatment, 
the  high  rectal  injection  of  4  ounces  of  freshly  made  hot  strong  coffee, 
with  8  ounces  of  salt  solution,  will  be  found  useful.  The  use  of  the 
interrupted  electric  current,  one  pole  over  the  cerebellum,  the  other 
over  the  heart,  will  be  found  of  great  vahie  in  desperate  cases.  The 
inhalation  of  oxygen  may  be  useful,  but  it  is  often  impossible  to  obtain 
it  promptly,  and  its  use  may  frighten  and  disturb  the  patient.  If 
she  be  anxious  and  excited,  the  hypodermic  injection  of  morphin 
and  atropin  will  be  found  most  useful.  Her  excessive  thirst  may  be 
met  by  rectal  injections  of  salt  solution,  and  after  the  hemorrhage 
has  been  checked  1  ounce  of  whiskey  and  8  ounces  of  salt  solution 
may  be  administered  every  two  to  four  hours.  When  fluid  is  ^ven 
by  the  mouth,  small  quantities  of  water  containing  20  drops  of  aro- 
matic spirits  of  ammonia  will  be  beneficial.  After  the  uterus  has  firmly 
contracted,  if  gauze  packing  has  been  inserted,  it  is  well  to  avoid  the 
excessive  use  of  ergot,  as  uterine  contractions  may  be  excited  which 
will  expel  the  gauze.  If  ^\  gr.  of  strychnin  be  given  hypodermically 
every  three  or  four  hours  the  utenis  will  be  maintained  in  tonic  con- 
traction and  the  gauze  will  not  be  forced  out.  To  sustain  the  action  of 
the  heart,  digitalin  may  be  given  in  doses  sufficiently  large  to  produce 
the  desired  effect.  The  obstetrician  must  remember  that  hemor- 
rhage opens  wide  the  doors  for  infection,  and  that  his  manipulations 
must  be  conducted  under  strict  antiseptic  precautions. 

Late   Puerperal   Hemorrhage. — Puerperal  hemorrhage  from  the 
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litems  occurring  some  time  after  labor,  when  the  patient  is  apparently 
convalescent,  or  recurring  in  small  quantity  but  frequently,  must 
suggest  the  presence  within  the  womb  of  a  retained  portion  of  placenta. 
Such  hemorrhage  will  not  cease  until  this  has  been  removed.  The 
obstetrician  must  explore  the  interior  of  the  womb  with  the  gloved 
hand  or  with  a  blunt  douche  curet,  removing  the  retained  tissue. 
This  should  be  followed  by  the  hot  antiseptic  douche  and  packing 
with  10  per  cent,  iodoform  gauze. 

In  some  cases  the  experiment  has  been  tried  of  saturating  the 
gauze  used  for  intra-uterine  packing  with  adrenalin  (1  :  1000).  While 
this  may  seem  temporarily  beneficial,  it  has  no  essential  advantage 
over  antiseptic  gauze  and  is  of  doubtful  utility.  The  convalescence 
of  a  patient  who  has  had  severe  uterine  hemorrhage  in  the  puerperal 
period  is  necessarily  prolonged  and  calls  for  the  treatment  appropriate 
for  pernicious  anemia. 

One  of  the  older  methods  of  checking  hemorrhage,  thought  to  be 
of  great  value,  was  the  placing  of  the  child  to  the  breast.  If  the 
child  will  nurse  vigorously  and  promptly  this  will  undoubtedly  cause 
uterine  contractions,  but  in  many  cases  it  will  not  do  so.  The  effort 
to  cause  it  to  grasp  the  nipple  worries  and  excites  the  mother,  and  in 
our  experience  this  method  is  too  unreliable  and  slow  to  compete 
with  more  prompt  and  efficient  surgical  measures. 

If  the  obstetrician  fails  to  control  hemorrhage  from  the  uterus 
after  labor  by  the  methods  described,  he  must  recognize  a  condition 
of  advanced  toxemia,  or  possibly  the  development  of  syncytioma 
malignum.  The  writer  has  seen  both  of  these  conditions  cause  death 
within  a  few  days  after  labor.  Up  to  the  present  time  we  are  not 
aware  of  any  method  of  treatment  which  will  save  life  under  these 
conditions.  Hysterectomy  is  scarcely  possible  with  successful  result 
in  patients  so  depleted. 

Puerperal  Hemorrhage  from  the  Tom  Cervix. — If  persistent 
bright  bleeding  occurs  after  the  uterus  is  empty,  while  the  contractile 
portion  of  the  uterus  is  firmly  closed,  the  operator  must  suspect  hem- 
orrhage from  branches  of  the  uterine  artery.    On  inspection  a  con- 
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Biderable  tear  of  the  cervix  will  be  found,  from  which  bright  blood  is 
slowly  trickling  If  the  o|>prator  is  without  suitable  facilities  for 
applying  suture  he  must  tnist  to  the  intra-uterine  and  va^nal  tampon 
to  check  this  blot-ding     In  manv  cases  this  will  be  successful.    This  ■ 


Fig.  234 .—Stitches  applied  in  suturing  a  lacerated  cervix  (Kerr). 

method  is,  however,  far  inferior  to  the  immediate  control  of  the 
hemorrhage  by  suture.  For  this  purpose,  if  possible,  the  two  lips 
of  the  cervix  should  be  grasped  by  the  tenaculum  forceps  and  drawn 
down  to  the  vulva.  The  oor\'ix  should  be  carried  strongly  to  the  side 
opposite  that  which  has  been  lacerated,  the  vulva  opened  by  the 
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fingers  of  an  assistant  or  by  a  retractor,  which  will  easily  expose  the 
site  of  bleeding.  No.  2  chromicized  catgut  should  then  be  passed 
beneath  the  bleeding  surfaces  at  the  highest  point  of  the  laceration. 
The  first  stitch  is  often  hard  to  apply,  for  the  laceration  may  extend  to 
the  vaginal  junction.  The  operator  should  persist,  however,  until  he 
has  satisfactorily  inserted  this  stitch.  It  should  immediately  be  tied 
and  cut  short.  If  this  does  not  control  the  hemorrhage,  other  stitches 
should  be  inserted  until  the  bleeding  surfaces  are  brought  firmly  in 
apposition. 

Hemorrhage  After  Labor  from  Lacerations  in  the  Posterior  Seg- 
ment of  the  Pelvic  Floor. — Lacerations  in  this  portion  of  the  birth- 
canal  frequently  extend  so  deeply  that  vessels  are  opened  which  bleed 
freely.  As  in  the  case  of  the  cervix,  such  bleeding  can  be  to  some 
extent  controlled  by  the  tampon,  but  every  effort  should  be  made 
under  aseptic  precautions  to  immediately  stop  this  bleeding  by  suture. 
To  efficiently  place  such  stitch(\s  the  pelvic  floor  must  be  raised  for 
inspection.  This  is  accomplished  by  passing  the  long  finger  of  the 
gloved  left  hand  into  the  rectum  and  raising  the  pelvic  floor  for  the 
inspection  of  the  operator.  AVith  a  curved  needle  No.  2  chromi- 
cized catgut  should  be  inserted  deeply,  the  needle  passing  through  the 
whole  extent  of  the  lacerated  surfaces,  and  the  pelvic  floor  brought 
accurately  together.  Sutures  should  begin  from  the  highest  point  of 
the  laceration  and  be  carried  outward  toward  the  perineum.  If  the 
tears  be  deep  the  stitches  should  be  completely  buried,  and  in  severe 
cases  it  may  be  necessary  to  insert  two  layers  of  sutures. 

When  the  perineum  is  extensively  torn  the  vessels  in  the  skin  sur- 
face may  bleed  as  well  as  those  in  the  weakest  membrane  of  the 
vagina.  Small  cutaneous  vessels  may  be  controlled  by  the  applica- 
tion of  hemostats,  which  may  be  left  until  the  operator  can  repair 
the  pelvic  floor  first,  and  then  turn  his  attention  to  the  perineum. 
In  complete  laceration,  small  vessels  in  the  rectal  vaginal  septum 
may  require  the  application  of  hemostatic  forceps  and  may  be  eflS- 
ciently  closed  by  a  separate  ligature  of  fine  catgut  Whenever  possible, 
the  control  of  hemorrhage  in  lacerations  should  be  immediately 
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followed  by  the  complete  closure  of  the  tear.  In  extensive  and  un- 
usual tears  of  the  pelvic  floor  and  perineum  the  mucous  membrane 
may  be  separated  from  the  subjacent  tissue  and  blood  may  accumu- 
late beneath  the  vaginal  surface.  In  these  cases  the  vaginal  mucous 
membrane  should  be  incised,  the  clotte<l  blood  turned  out,  the  sur- 
face thoroughly  irrigated  with  salt  solution,  and  deep  stitches  placed 
to  control  bleeding. 


Fig.  235. — ThromboBie  and  hemaioma  of  the  vagina  (Bunun). 

Hematoma  of  the  labium  may  develop  during  and  immediately 
after  labor  as  the  result  of  injury  to  the  vessels  beneath  the  mucous 
and  cutaneous  surface.  If  the  tumor  be  small,  and  no  other  serious 
laceration  be  present,  and  if  no  opening  exists  between  the  tumor  and 
the  vagina  or  surface  of  the  skin,  the  tumor  need  not  be  incised,  but 
its  further  growth  prevented  by  gauze  pressure.  If,  however,  the 
tumor  increa-fes  rapiflly  in  size  and  leaks  into  the  vagina  or  upon 


THE  CONTROL  OF  HEMORRHAGE   AFTER   LABOR  389 

the  skin,  a  free  incision  should  be  made,  the  clot  turned  out,  and 
buried  sutures  taken,  or  the  cavity  of  the  clot  thoroughly  packed  with 
10  per  cent,  iodoform  gauze.  Very  rarely  in  severe  injuries  to  the 
genital  canal  hemorrhage  occurs  into  the  subperitoneal  and  submu- 
cous tissue  above  the  vagina  and  around  the  cervix.  Such  hemor- 
rhage is  usually  controlled  by  the  intra-uterine  tampon,  accompanied 
by  the  firm  tamponing  of  the  vagina  with  antiseptic  gauze. 

Hemorrhoidal  veins  enlarge  during  pregnancy,  may  be  wounded 
during  delivery,  and  may  bleed  freely.  Such  hemorrhage  can  be 
controlled  by  tying  the  vein  at  the  point  of  bleeding  or  by  passing 
a  catgut  ligature  deeply  beneath  the  vein  and  tying  it. 

Hemorrhage  in  the  Anterior  Segment  of  the  Pelvic  Floor  Occur- 
ring After  Labor. — If  the  anterior  segment  of  the  j)elvic  floor  be  exam- 
ined in  all  cases  of  labor,  in  a  considerable  percentage,  perhaps  one- 
third,  there  will  be  found  lacerations  on  one  or  both  sides  near  the 
orifice  of  the  urethra,  occasionally  as  high  as  the  clitoris,  sufficiently 
deep  to  cause  bleeding. 

In  a  case  in  the  writer's  experience  in  a  primipara,  such  a  lacera- 
tion was  the  only  one  which  occurred  during  labor,  and  caused 
suflBcient  hemorrhage  to  require  immediate  suture.  This  condition 
can  be  diagnosticated  by  insi)ecting  the  parts  and  thoroughly  spong- 
ing them  with  cotton  or  gauze  sponges  dipped  in  salt  solution  or  1 
per  cent,  lysol.  To  stop  such  hemorrhage  No.  1  or  2  chromicized 
catgut  should  be  pasvsed  with  a  fine  needle  completely  around  the 
bleeding  surface.  If  the  laceration  be  extensive  it  is  well  to  introduce 
a  catheter  into  the  bladder  to  avoid  carrying  the  needle  into  the 
urethra.  The  puncture  made  by  the  needle  will  oftt^n  bleed  slightly 
in  these  cases,  but  considerable  hemorrhage  is  at  once  controlled, 
and  the  needle  wound  soon  ceasc^s  to  bU^ed.  , 

It  is  of  the  greatest  importance  in  the  avoidance  of  infection,  and 
the  securing  of  prompt  recovery  from  lalxDr,  that  hemorrhage  after 
labor  be  promptly  controlled.  There  is  certainly  no  adequate  reason 
why  the  puerperal  woman  should  not  have  the  benefit  of  the  same 
methods  of  hemostasis  commonly  employed  in  other  branches  of 
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surgery.  It  may  be  urged  that  confinements  are  conducted  under 
circumstances  which  make  the  surgical  treatment  of  the  parturient 
woman  impossible.  To  this  we  reply  that  modem  obstetric  science 
is  conducted  upon  surgical  principles,  and  that  one  is  not  competent 
to  practice  modern  obstetrics  who  does  not  have  the  facilities  for 
surgical  treatment  and  who  is  not  competent  to  employ  them. 
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PLACENTA  PREVIA 

Hemorrhage  before,  during,  and  after  labor  may  arise  from  the 
abnormal  situation  of  the  placenta  or  premature  separation  of  the 
normally  implanted  after-birth. 

For  purposes  of  operation,  placenta  pr8e\ia  may  be  di\'ided  into 
central  or  complete  and  partial  or  incomplete.  In  the  former,  the 
spontaneous  recovery  of  the  patient  cannot  be  expected,  as  hemor- 
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rhage  cannot  cease  until  the  uterus  is  emptied,  and  labor  cannot  go 
on  without  separating  the  placenta  and  producing  hemorrhage. 

The  older  methods  of  treatment  consisted  in  tamponing  or  plugging 
the  cervix,  in  the  hope  of  making  sufficient  compression  upon  the 
placenta  to  check  bleeding  until  delivery  could  be  accomplished.  The 
application  of  cotton  tampons  tightly  packed  and,  later,  the  use  of 
antiseptic  gauze  as  a  tampon  have  been  extensively  practised  and 
reconmiended.  The  introduction  of  Bossi's  dilator  led  to  the  use  of 
this  instrument  for  the  rapid  dilation  of  the  cervix.  The  Braxton- 
Hicks  method,  which  consists  in  grasping  a  foot  of  the  fetus  and  bring- 
ing down  the  leg  and  breech  as  a  tampon,  has  long  been  used. 

Each  of  these  methods  left  much  to  be  desired.  In  the  Braxton- 
Hicks  procedure  the  effort  to  grasp  the  foot  of  the  fetus  led  to  increased 
separation  of  the  placenta,  to  renewed  bleeding,  and  sacrificed  the 
life  of  the  child.  Experience  has  shown  that  the  use  of  the  tampon, 
even  under  antiseptic  precautions,  has  been  followed  by  considerable 
hemorrhage  and  infection,  and  that  the  child  has  often  been  lost. 
These  methods  of  treatment,  however,  are  still  extensively  practised 
in  private  houses  by  general  practitioners,  and  are  often  the  best 
method  available  for  a  ^ven  case. 

Of  late  years  the  frequent  practice  of  delivery  by  abdominal  section 
has  proved  successful  in  some  cases  of  central  placenta  prsevia.  The 
application  of  intraovular  pressure,  by  piercing  the  placenta  and 
introducing  an  elastic  bag  through  its  substance  into  the  sac  of  the 
ovum,  has  also  given  good  results. 

Pfannenstiel  (Monatsschrift  f .  Geburtshiilfe  und  Gynakologie,  Band 
29,  Heft  3, 1909)  advises  that  the  bag  be  grasped  with  suitable  forceps 
and  introduced  through  a  speculum,  the  cervix  being  firmly  held  at 
the  same  time.  The  forceps  for  applying  the  bag  should  be  long 
enough  to  reach  to  the  interior  of  the  ovular  sac,  and  should  have  a 
pelvic  curve.  The  placenta  must  be  pierced  by  the  bag  in  the  grasp 
of  the  forceps,  and  the  thinnest  portion  of  the  placenta  available 
should  be  sought  for  this  purpose;  500  c.cm.  of  sterile  salt  solution 
should  then  be  injected  and  the  bag  fully  distended  within  the  ovular 
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sac  and  above  the  placenta.  It  is  estimated  that  a  pressure  of  1  kilo 
can  thus  be  exerted.  Every  effort  should  be  made  to  secure  the  spon- 
taneous expulsion  of  the  bag,  when  the  operator  can  proceed  to  ter- 
minate labor,  usually  by  version  and  extraction. 

The  results  of  the  so-called  conservative  methods  of  treating 
placenta  prsevia  in  recent  years  may  be  estimated  from  Novak's 
extensive  review  of  the  subject  (Monatsschrift  f.  Geburtshiilfe  und 
Gynakologie,  Band  30,  Heft  2,  1909).  From  the  simple  procedure  of 
rupturing  the  membranes  in  partial  placenta  prsevia,  and  allowing 
uterine  contractions  to  compress  the  placenta,  he  finds  163  cases 
reported  by  different  authors,  with  no  maternal  mortality.  The 
mortality  among  the  children  at  birth  was  25,  or  15.3  per  cent.  This 
represents  the  simplest  forms  of  placenta  i)r8evia  and  the  simplest 
available  treatment  which  is  sufficient  for  the  mother,  but  attended 
by  considerable  fetal  mortality.  In  addition  to  the  children  still- 
bom  a  considerable  number  of  those  living  at  birth  die  soon  afterward 
from  weakness. 

When  version  and  extraction  were  practised  he  found  in  878  cases 
reported  by  different  authors  a  maternal  mortality  of  8.8  per  cent, 
and  a  fetal  mortality  of  71.8  per  cent. 

Weischer,  in  Olshausen  's  clinic  in  Berlin  (Zeitschrift  f .  Geburtshiilfe 
und  G)aiakologie,  Band  67,  Heft  2,  1910),  in  combined  version  had  a 
maternal  mortality  of  7.4  per  cent,  and  a  fetal  mortality  of  74.1  per 
cent.  Other  authors  report  slightly  different  mortality  rates  for  this 
method  of  treatment,  but  the  general  result  is  much  the  same. 

By  the  use  of  dilating  bags  Weischer's  maternal  mortality  was 
8.5  per  cent,  and  the  fetal  mortality  46.8  per  cent. 

Hammerschlag,  Hanncs,  and  Biirger-Graf  had  a  maternal  mortality 
of  5.8  per  cent.;  Zimmermann,  6  per  cent.;  Hoist,  12.5  per  cent.,  and 
Sigwart,  in  33  cases  treated  by  the  use  of  bags,  had  no  maternal  mor- 
tality. 

In  fetal  mortality,  Thies  had  14  per  cent.;  Diihrssen,  16.6  per 
cent.;  Freund,  20  per  cent.:  Hannes,  30  per  cent.;  Keetman,  50  per 
cent.;  Zimmermann,  62  per  cent.;  Hoist,  from  60  to  65  per  cent. 
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Weischer  ascribes  the  maternal  mortality  in  his  cases  to  the  fact 
that  patients  were  admitted  to  the  hospital  much  prostrated  by  loss 
of  blood,  and  that  the  treatment  which  ended  labor  produced  additional 
hemorrhage  suflScient  to  turn  the  scale.  He  concludes  that  the  use 
of  bags  should  be  practised  only  when  the  child  is  living,  at  full  term, 
and  in  fairly  good  condition. 

Novak  has  collected  2081  cases  in  the  literature  reported  by 
different  authors,  in  which  various  methods  of  treatment,  exclusive 
of  Cesarean  section,  were  practised.  The  maternal  mortality  of  this 
series  is  8.65  per  cent.;  the  fetal  mortality,  56.72  per  cent. 

In  view  of  the  high  maternal  mortality  from  the  use  of  bags,  it  is 
evident  that  their  use  is  justifiable  only  in  cases  where  the  bag  can 
be  introduced  with  the  least  possible  disturbance  to  the  placenta, 
and  without  increasing  materially  the  hemorrhage  which  threatens 
the  mother's  life.  Their  use  is  indicated  in  partial  placenta  praevia 
where  the  rupture  of  the  membranes  is  not  followed  by  prompt  uterine 
action  and  by  sufficient  dilation  to  bring  the  presenting  part  firmly 
against  the  placenta.  In  central  placenta  pra?via  their  use  can  be 
successful  only  in  those  exceptional  cases  where  the  placenta  is  so 
thin  at  some  available  point  that  it  can  be  readily  pierced  by  the 
bag  in  the  grasp  of  the  forceps  without  producing  much  separation  or 
free  hemorrhage. 

The  high  mortality  of  placenta  praevia  treated  by  other  methods 
has  led  to  the  resort  to  Cesarean  section.  Early  experience  seemed 
to  indicate  that  no  essential  gain  would  be  made  by  section, 

Mattoli's  remarkable  case  (Arch.  ital.  di  ost.  e.  gin.,  1899),  a  suc- 
cessful delivery  by  Cesarean  section  of  an  anemic  woman  with  central 
placenta  praevia,  is  reported.  The  operation  was  performed  in  a 
dirty  kitchen  and  was  followed  by  undisturbed  recovery,  indicating 
the  possibilities  of  the  operation. 

Bumm  (Zentralblatt  f.  Gynakologie,  No.  52,  1902)  reported  a  case 
of  central  placenta  praevia  successfully  treated  by  vaginal  section. 
Buttner,  Doderlein,  and  Nijhoff  reporttx^l  successful  cases  treated  by 
vaginal  section.     Kronig  and  SoUheim,  in  1907,  drew  attention  to 
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the  value  of  cervical  section,  while  Zweifel  declared  against  it.  In 
cases  of  rigid  cervix  Henkel  would  perform  cervical  section  in  the 
interests  of  the  mother.  Sellheim,  by  extraperitoneal  section  in  8  cases, 
had  the  recovery  of  8  mothers  and  8  children.  Baisch,  from  Doder- 
lein's  clinic,  in  40  cases  of  vaginal  Cesarean  section  had  the  recovery 
of  all  the  mothers,  and  in  22  children  living  before  the  operation  19 
were  born  living.  Among  this  series  of  vaginal  sections  were  10  done 
for  placenta  prsevia. 

Thies  (Monateschrift  f.  Geburtshulfe  und  Gynakologie,  p.  270, 1909) 
reports  from  the  Charity  clinic  in  Berlin  178  cases  of  placenta  praevia 
treated  by  different  methods,  with  3  per  cent,  maternal  mortality. 
Among  these  cases  11  were  treatal  by  the  use  of  bags,  with  the  birth 
of  11  living  children.  Many  of  these  cases  were  polyclinic  cases,  in 
which  the  use  of  the  bag  was  successful  in  the  houses  of  patients. 

Gussakow,  in  Fenomenow's  clinic  in  St.  Petersburg,  believes  that 
all  methods  are  dangerous  which  produce  uterine  contractions  before 
the  rupture  of  the  membranes.  The  use  of  the  tampon  is  not  indicate 
for  this  reason,  and  because  it  predisposes  to  infection.  In  partial 
placenta  praevia  the  rupture  of  the  membranes  often  checks  the 
hemorrhage.    In  addition  to  this  the  use  of  the  dilating  bag  is  indicated . 

In  central  placenta  praevia,  if  the  life  of  the  child  is  held  valuable. 
Cesarean  section  is  indicated. 

Hauch,  from  the  clinic  in  Copenhagen  (Monatsschrift  f.  Geburts- 
hiilfe  und  Gynakologie,  Band  31,  Heft  5,  1910),  believes  that  the  use 
of  the  bag  should  lessen  fetal  mortality  without  greatly  increasing 
the  maternal  mortality. 

Kupferberg  (Monatsschrift  f.  Geburtshiilfe  und  Gynakologie, 
Band  31,  Heft  5,  1910),  in  using  the  bag  for  dilating  purposes  in 
placenta  praevia,  produced  an  extensive  tear  in  the  cervix,  extending 
above  the  vaginal  junction,  followed  by  alarming  hemorrhage. 

Pankow,  in  Kronig's  clinic  in  Freiberg  (Zeitschrift  f.  Geburtshulfe 
und  Gynakologie,  Band  64,  Heft  2, 1909),  reports  8  successful  cases  of 
suprasymphyseal  section  for  placenta  praevia. 

Doderlein   (Archiv.  f.  Geburtshulfe  und  Gynakologie,  Band  92, 
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Heft  1,  1910)  writes  a  critical  paper  drawing  attention  to  the  advan- 
tages of  the  suprasyraphyseal  section. 

Sippel  (Monatsschrift  f.  Geburtshiilfe  und  Gynakologie,  Band  33, 
Heft  3, 1911)  reports  a  case  of  placenta  prsevia  in  which  profuse  hemor- 
rhage was  checked  by  bringing  down  the  fetus  through  traction  upon 
the  leg.  As  this  did  not  control  the  bleeding,  abdominal  Cesarean 
section  was  performed,  followed  by  su{)ra vaginal  amputation  of  the 
uterus,  with  the  patient^s  recovery. 

Novak  (Monatsschrift  f.  Geburtshiilfe  und  G)aiakolo^e,  Band  30, 
Heft  4,  1909)  contributes  a  critical  paper  in  which  he  reviews  the  sta- 
tistics of  various  European  clinics  and  the  results  by  the  various 
methods  of  treatment  of  placenta  prsevia.  He  admits  it  is  possible 
in  cases  where  there  is  some  stricture  of  the  uterus  to  improve  the 
maternal  results  by  Cesarean  section.  The  results  for  the  fetus  by 
other  methods  of  treatment  are  so  disastrous  that  where  value  is 
placed  upon  fetal  life,  Cesarean  section  is  indicated.  He  makes  the 
significant  observation  that  the  objections  to  Cesarean  section  lie  in 
the  fact  that  the  patient  usually  comes  under  the  observation  of  the 
operator  when  profoundly  anemic  and  infected  by  the  careless  use  of 
the  tampon.  He  believes  that  the  classic  Cesarean  section  will  prove 
the  best  method  of  delivery. 

An  analysis  of  these  statistics  and  the  writer^s  experience  lead 
him  to  believe  that  cases  of  placenta  prsevia  should  be  divided  into 
two  classes:  the  first  are  those  in  which  the  placenta  does  not  com- 
pletely cover  the  os;  or  in  which  the  greater  portion  of  the  placenta 
is  upon  the  lateral  wall  of  the  uterus,  and  but  one  lobe  covers  the 
OS,  leaving  a  thin  portion  between  the  greater  and  the  lesser  pla- 
cental mass.  In  these  two  classes  of  cases  rupture  of  the  membranes, 
or  rupture  of  the  thinned  portion  of  the  placenta,  and  stimulation  of 
uterine  contractions  will  usually  suffice  to  check  hemorrhage  and 
make  delivery  reasonably  safe  for  the  mother.  The  fetal  mortality 
under  such  conditions  must  be  high,  for  labor  is  delayed  and  there 
is  danger  of  infection  in  the  fetal  sac.  Whether  pressure  be  applied 
without  the  sac  of  the  ovum  or  within  the  sac  of  the  OA^m,  it 
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must  be  done  in  such  a  manner  as  to  disturb  the  placenta  as  little  as 
possible,  and  not  to  increase  the  hemorrhage.  If  the  bag  can  be 
introduced  under  these  conditions,  it  will  shorten  labor  and  should 
lessen  fetal  mortality  somewhat.  These  methods  should  be  preferred 
to  the  Braxton-Hicks  method  or  the  use  of  the  tampon,  because  the 
latter  disturbs  the  placenta  more,  excites  more  hemorrhage,  and  causes 
greater  fetal  mortality.  These  methods,  however,  arc  available  in 
private  houses,  and  may  often  be  successfully  used  by  mexperienced 
operators. 

In  cases  where  the  greater  placental  mass  is  directly  over  the 
internal  os,  it  is  of  the  utmost  importance  that  as  little  disturbance  as 
possible  by  examination  or  treatment  should  be  practised.  The  first 
hemorrhage  is  usually  so  characteristic  that  a  diagnosis  may  often  be 
made  by  this,  and  confirmed  by  a  very  cautious  vaginal  examination. 
With  mother  and  child  in  good  condition,  abdominal  classic  Cesarean 
section  should  be  practised  as  speedily  as  possible.  This  should  not 
be  followed  by  a  greater  maternal  mortality  than  the  most  favorable 
results  in  all  cases  of  placenta  praevia,  namely,  Thies'  statistics  of 
3  per  cent.  The  fetal  mortality  should  be  reduced  greatly  by  such  a 
procedure. 

We  have  had  the  opportunity  of  putting  this  reasoning  in  practice 
in  3  suitable  cases  in  which  we  practised  abdominal  Cesarean  section. 
The  three  mothers  recovered,  and  two  of  the  three  children,  one 
being  premature,  survived  but  a  short  time. 

There  is,  we  believe,  some  analogy  between  placenta  praevia  and 
ectopic  gestation.  In  each  the  cardinal  dangers  are  from  hemorrhage 
and  infection,  occasioned  by  the  abnormal  attachment  of  the  ovum. 
In  each  the  only  reliable  method  of  treatment  consists  in  operation. 
In  placenta  prajvia,  in  cases  at  full  term,  with  mother  and  child  in 
good  condition,  the  life  of  the  fetus  cannot  be  entirely  disregarded. 
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PREKIATURE  DETACHMENT  OF  NORMALLY  IMPLANTED  PLACENTA 

This  accident  is  considered  by  many  as  more  common  than  placenta 
prsevia.  It  is  frequently  more  difficult  to  recognize,  as  there  may  be 
no  apparent  hemorrhage,  and  attention  may  not  be  called  to  the 
patient's  condition  until  pain  and  syncope  indicate  the  gravity  of  the 

accident. 

Goodell,  in  1869,  collected  106  causes;  Holmes,  in  1901,  added  200; 
Colclough,  in  1902,  reported  82  cases,  and  Goldstine  (Surgery,  Gyne- 
cology and  Obstetrics,  February,  1910)  adds  98. 

This  accident  probably  occurs  about  once  in  250  labors.     Slight 
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separation  is  frequently  not  noticed,  and  niay  be  inferred  when,  after 
the  expulsion  of  the  child,  dark,  clotted  blood  is  expelled  with  the 
placenta.  In  most  cases  the  hemorrhage  makes  its  way  through  the 
vagina,  while  in  a  small  proportion  clotted  blood  remains  within  the 
utenis,  greatly  distending  the  uterus  and  separating  the  placenta  until 
fetal  death  occurs  and  the  patient  is  brought  into  a  dangerous  condi- 
tion through  syncope. 

In  488  reported  cases,  365  ha^^l  external  or  mixed  hemorrhage,  and 
in  123  the  bleeding  was  concealed.  The  symptoms  are  those  of 
developing  anemia,  with  pain  and  tension  of  the  uterine  muscle, 
making  it  impossible  to  accurately  hear  the  fetal  heart.  Should 
hemorrhage  continue,  and  the  patient  pass  into  a  grave  condition^ 
the  tone  of  the  uterine  muscle  will  be  lost  and  it  will  become  a  flaccid 
tumor,  distended  with  blood-clot. 

The  maternal  mortality  is  stated  by  Goodell  as  50.9  per  cent. ;  the 
fetal  mortality  as  94.4  per  cent.  Holmes,  maternal  mortality,  32.2 
per  cent.;  fetal  mortality,  85.8  per  cent.  DeLee,  maternal  mortality, 
50  per  cent.;  fetal  mortality,  90  per  cent.  Herzfekl,  maternal  mortal- 
ity, 29  per  cent.;  fetal  mortality,  82.79  per  cent.  Colclough,  maternal 
mortality,  9  per  cent.;   fetal  mortality,  90  per  cent. 

Reports  of  the  Rotunda  Hospital,  Tweedy,  master,  maternal 
moitality,  10  per  cent.;  fetal  mortality,  95  per  cent. 

Should  the  patient  escape  death  during  delivery,  postpartum 
hemorrhage  is  often  severe  and  may  turn  the  scale.  Rupture  of  the 
uterus  is  not  rare  in  these  cases. 

The  older  method  of  treatment  consists  in  rupturing  the  mem- 
branes and  employing  the  tamix)n  until  the  cervix  is  sufficiently 
softened  to  make  rapid  dilation  possible,  foUowal  by  version,  and 
later  by  spontaneous  birth  or  extraction.  Statistics  show  that  there 
is  a  marked  difference  in  the  results  when  delay  is  practised  after  the 
rupture  of  the  membranes,  or  when  the  operator  proceeds  to  im- 
maliate  extraction.  Immaliate  operation  is  dangerous  in  these 
cases,  because  the  patient  is  more  or  less  weakened  by  hemorrhage, 
the  uterus  is  atonic,  and  will  not  contract  promptly,  the  patient  is  in 
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no  condition  for  general  anesthesia,  and  rapid  dilation  of  the  cervix  is 
accompanied  by  serious  laceration.  Postpartum  hemorrhage  after 
inmiediate  delivery  is  often  severe.  The  Rotunda  method,  advocated 
and  practised  by  Colclough,  Smyley,  and  Tweedy,  consists  in  firmly 
tamponing  the  vagina,  having  previously,  if  possible,  ruptured  the 
membranes.  The  abdomen  is  then  tightly  bandaged  from  above 
downward,  the  bladder  emptied  by  catheter,  and  the  patient  given 
sufficient  opimn  to  relieve  pain  and  restlessness.  The  tampon  is 
left,  if  possible,  until  uterine  contractions  expel  it,  if  within  twenty- 
four  hours.  Should  this  not  occur,  it  is  removed  in  twenty-four  hours 
and  replaced.  Better  results  are  sometimes  obtained  when  the  mem- 
branes are  not  ruptured,  although  the  method  is  successful  after  the 
amniotic  liquid  has  escaped. 

The  most  recent  method  of  applying  this  treatment  consists  in 
iLsing  tampons  of  stcrilizal  cotton-wool  moistened  with  salt  solution 
or  weak  bichlorid  solution.  With  the  lithotomy  position,  using  the 
fingers  of  one  hand  as  a  speculum,  the  cotton  pledgets,  scjueezed  almost 
dry,  are  introduced  in  such  a  manner  as  to  form  a  ring  around  the 
cervix  and  to  pack  the  entire  vagina  as  tightly  as  jwssible.  A  large 
piece  of  gauze  is  placed  externally,  and  the  abdominal  and  perineal 
bandages  are  applied.  The  tampon  is  removed  should  the  pains 
become  vigorous,  shoukl  the  tampon  bulge  when  hemorrhage 
appears  externally,  or  when  the  patient  has  an  attack  of  syn- 
cope. The  bladder  shoukl  be  frequently  emptied  by  catheter.  Out 
of  69  cases  reported  by  Goklstine,  hemorrhage  was  thus  controlled 
in  66. 

In  view  of  the  high  maternal  and  fetal  mortality  following  this 
accident,  other  methods  of  treatment  than  the  tampon  have  been 
employed. 

Sigwart  (Zentralblatt  f.  Gynakologie,  No.  7,  1909;  Archiv  f.  Gyn- 
akolo^e.  Band  89,  1909),  Hohne  (Zentralblatt  f.  Gynakologie,  No.  10, 
1909),  Kroning  (Deutsche  med.  Wochenschrift,  No.  46,  1909),  and 
Weber  (Zentralblatt  f.  Gynakologie,  No.  41,  1909)  have  tried  the  ap- 
plication of  Momburg^s  bandage  in  controlling  placental  hemorrhage 
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during  labor.  Their  experience  shows  that  this  method  greatly 
lessens  or  controls  such  hemorrhage,  but  that  it  cannot  be  continued 
for  a  long  time.  In  2  of  Sigwart^s  cases,  which  resulted  fatally,  autopsy 
showed  that  the  abdominal  viscera  were  not  injured  by  the  use  of  the 
bandage. 

The  good  results  claimed  for  section  of  the  lower  portion  of  the 
uterus  as  a  means  of  emptying  the  uterus  promptly,  without  dangerous 
trauma,  have  drawn  attention  to  the  value  of  these  operations  for 
placental  separation.  Diihrsscn  and  his  followers  have  endeavored 
to  apply  this  method,  and  claim  for  it  a  considerable  success.  The 
advocates  of  suprasymphyseal  section  advise  its  trial  in  patients  in 
good  condition.  The  merits  of  these  operations  for  placental  separa- 
tion are  not  yet  accurately  known,  nor  is  it  positively  ascertained  that 
vaginal  or  suprasymphyseal  section  will  giver  better  results  than  the 
classic  abdominal  Cesarean  section. 

In  the  present  state  of  our  knowledge  we  can  summarize  the  treat- 
ment of  placental  separation  when  placenta  praevia  is  not  present 
as  follows: 

In  patients  in  private  houses,  and  not  under  the  care  of  an  obstetric 
surgeon  the  use  of  the  tampon  by  the  Rotunda  method,  with  or  with- 
out rupture  of  the  membranes,  will  control  the  hemorrhage  and  give 
a  reasonable  chance  for  the  mother.  The  survival  of  the  child  will 
be  the  exception  and  not  the  rule. 

In  cases  where  a  diagnosis  is  made  early,  with  mother  and  child  in 
good  condition,  delivery  by  section,  with  hospital  advantages,  will  give 
the  mother  the  best  chance  for  recovery,  with  a  posvsible  chance  for  the 
child. 

Section  should  not  be  undertaken  upon  patients  weakened  by  exces- 
sive hemorrhage  and  in  generally  bad  condition.  In  performing  the 
major  operations  general  anesthesia  should  be  avoided,  and  anes- 
thesia by  spinal  injection,  if  possible,  should  be  employed. 

To  be  avoided  as  especially  dangerous  are  rapid  dilation  and  extrac- 
tion through  the  vagina.  Such  cannot  be  done  without  general 
anesthesia;  there  is  always  with  this  treatment  considerable  hemor- 
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rhage  during  extraction ;  dangerous  lacerations  not  infrequently  occur; 
and  postpartum  hemorrhage  is  common  and  often  fatal. 

In  the  writer^s  experience,  no  cases  have  come  under  observation 
in  sufficiently  good  condition  to  justify  him  in  performing  a  major 
operation.  The  use  of  the  tampon  in  cases  where  dilation  had  not 
begun  has  been  reasonably  satisfactory.  Some  of  these  cases  do  not 
come  to  the  attention  of  the  operator  until  labor  has  already  begun, 
the  cervix  has  been  obliterated,  and  partial  dilation  is  possible. 
Under  these  circumstances,  if  the  membranes  have  not  been  ruptured, 
this  should  immediately  be  done  and  the  uterus  stimulated  to  contract 
by  tonic  doses  of  strychnin.  When  the  uterus  expels  its  content*?, 
irrigation  with  hot  sterile  salt  solution,  with  compression  of  the 
aorta  through  the  uterine  wall,  with  the  hand  within  the  womb, 
or  externally  by  Momburg's  method,  will  temporarily  control  the 
hemorrhage.  The  uterus  should  then  be  firmly  packed  and  the 
vagina  tamponed,  and  intravenous  saline  traasfusion  practised. 

The  writer  has  been  successful  by  this  method  in  apparently 
desperate  cases. 
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THE  DHMEDIATE  REPAIR  OF  LACERATIONS  OF  THE  GENITAL  TRACT 

In  parturition  and  in  the  artificial  emptyhig  of  the  uterus,  as  in 
therapeutic  abortion  for  toxemia,  lacerations  of  varying  degree  are 
not  uncommon.  It  is  impossible  to  estimate  their  frequency  because 
it  is  difficult  to  obtain  a  precise  statement  as  to  what  constitutes  a 
laceration.      A  slight  wound  of  the  mucous  membrane  extending 

26 
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through  the  fourchette  may  not  cause  hemorrhage  and,  under  favor- 
able circumstances,  may  be  left  to  heal  without  suture,  but  even  this 
invites  infection,  and  under  aseptic  precautions  may  be  closed  to 
advantage.  The  closure  of  lacerations  of  the  genital  tract  compli- 
cating labor  may  be  immediate,  intermediate,  or  late.  By  this  we 
mean  that  the  obstetrician  may  repair  lacerations  within  a  few 
hours  after  the  birth  of  the  child,  or  he  mav  elect  to  delav  from  five 
to  seven  days  after  labor,  or  he  may  prefer  to  allow  the  patient  to 
recover  from  childbirth,  and  several  weeks  or  months  after  she  has 
become  convalescent,  repair  lacerations  by  a  plastic  operation. 

The  Immediate  Repair  of  the  Cervix. — At  var}4ng  periods  since  the 
introduction  of  antiseptic  precautions  in  obstetric  practice,  efforts 
have  been  made  to  immediately  close  lacerations  of  the  cervix.  In 
some  instances  these  methods  have  been  successful;  in  others  the 
effort  has  been  followed  by  the  development  of  sei)tic  infection  and 
by  bad  results.  The  writer  was  first  led  to  close  immediately  the 
torn  cervix  in  cases  where  hemorrhage  called  for  the  immediate  appli- 
cation of  sutures  by  the  needle.  Observing  that  in  these  cases  hemor- 
rhage was  not  only  checked,  but  the  cervix  healed  without  complica- 
tions, he  was  led  to  extend  the  application  of  sutures  to  the  torn  cervix 
where  hemorrhage  was  absent.  We  have  followed  this  procedure  for 
some  time  in  private,  hospital,  and  out-patient  practice,  with  the 
result  that  80  per  cent,  of  these  cases  have  had  good  and  primarj'- 
union,  10  per  cent,  have  had  partial  union,  and  10  per  cent,  had  no 
apparent  result  from  the  application  of  sutures.  We  have  been  unable 
to  trace  infection  or  other  complications  as  the  result  of  this  effort 
to  repair  the  cervix.  We  do  not,  however,  believe  that  the  immediate 
repair  of  the  cervix  shoukl  be  undertaken  except  under  antiseptic 
precautions  and  by  those  who  have  experience  In  obstetric  surger\\ 
The  advantages  to  be  gained  by  this  method  are  better  involution,  a 
more  prompt  recovery  from  childbirth,  and  the  avoidance  of  infec- 
tion. In  many  of  these  cases  the  uterus  has  been  tamponed  to  pre- 
vent or  control  hemorrhage,  and  the  suture  of  the  cervix  has  assisted 
in  maintaining  pressure  upon  the  uterine  vessels,  while  the  presence 
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of  the  gauze  within  the  uterus  has  in  no  way  interfered  with  the  closure 
of  the  torn  cervix. 

The  technic  of  thia  procetlure  is  essentially  that  described  in 
alluring  the  cervix  to  control  hemorrhage.    With  the  patient  in  the 


Fig.  236.— Closing  a  recent  laceration  in  the  left  side  of  the  cervix  (Nagel). 
dorsal  position,  and  with  a  suitable  light,  the  lips  of  the  cervix  are 
grasped  by  tenaculum  forceps  and  drawn  downward  and  the  vuh'a 
retracted  until  the  operator  can  examine  the  tear  visually;  or,  if  this 
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is  impossible,  until  he  can  palpate  it  accurately  with  the  thumb  and 
finger.  Especial  care  should  be  taken  in  introducing  the  highest,  or 
first  stitch.  This  should  include  entirely  tlie  torn  tissue,  and  after  it 
has  been  tietl  the  long  ends  of  the  catgut  may  be  left  to  ser\'e  as  a 
guide  for  the  succee<ling  stitches.  The  lacerations  should  be  closed 
from  above  downwani,  leaving  a  small  surface  at  the  external  os 
without  suture.  This  will  heal  by  the  involution  of  the  tissues  and 
there  will  bo  no  possible  interference  with  the  discharge  of  the  lochia. 
Usually  the  greater  tear  is  upon  the  left  side,  but  if  both  sides  are 


Fig.  237.  Slg.  238. 

FigB.  237  and  238. — Closure  of  deep  laceration  of  perineum  and  pelvic  floor:  C,  C, 

Posterior  conmiisBure  (Bunom). 

lacerated,  both  should  be  closed.  Twentynlay  catgut  is  usually 
cmployal,  and  we  have  seen  no  trouble  follow  from  the  retention  of 
sutures  after  the  puerperal  period. 

The  Immediate  Repair  of  Lacerations  of  tlie  Posterior  Segment 
of  the  Pelvic  Floor  and  Perineum. — To  properly  perform  this  opera^ 
tion  the  obstetrician  must  keep  in  mind  the  fact  that  so  far  as  the 
patient's  future  health  is  conccrnal  the  pelvic  floor  and  the  sphincter 
muscle  of  the  bowel  are  of  primary  importance.  The  skin  perineum 
is  of  secondary  importance.  In  lacerations  of  considerable  extent, 
although  not  complete,  the  tear  reaches  to  the  sphincter  muscle  and 
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Fig.  23fl. — Complcle  recent  laceration  of  pelvic  floor;  first  step  in  repair,  suluring 
the  bowel  (Nagcl). 

may  wound  some  of  its  fibors.    Vnlrps  this  be  kept  in  mind,  and  the 
muscle  accurately  closed,  the  patient  will  suffer  as  a  consequence. 
To  accurately  close  such  lacerations  the  patient  should  be  upon 
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her  back  on  the  edge  of  a  high  bed  or  table,  the  lower  limbs  flexed 
upon  the  trunk  and  rotated  slightly  outward.  As  the  hemorrhage 
which  follows  labor  may  be  sufficient  to  obscure  the  field  of  operation, 
the  va^na  should  be  sponged  out  with  sterile  gauze  and  a  moderate 
packing  of  sterile  gauze  placed  over  the  cervb:  and  in  the  posterior 
vaginal  vault  above  the  jxiint  of  laceration.  If  the  operator  cannot 
clearly  distinguish  the  highest  point  of  the  tear,  he  should  intro- 
duce the  longest  finger  of  the  gloved  left  hantl,  pahn  upward,  into 
the  rectum  and  raise   the  pelvic  floor  for  inspection,     Be^nning 


Fig.  240. — Complete  recent  laceration  of  the  pelvic  floor;  second  step,  the 
rectum  having  been  closed,  the  pelvic  floor  and  vaginal  wall  are  sutured;  V,  vag- 
inal liasuc;  R,  rectal  tissue  (Nagel). 

at  the  highest  point  of  the  tear,  stitches  of  No.  2  chromicized 
catgut  should  be  inserted  with  a  curved  neerlle,  encircling  com- 
pletely the  lacerated  tissues.  The  highest  point  of  the  tear 
should  receive  especial  consideration,  and  the  stitches  should  be 
passed  deeply.  In  extensive  lacerations  the  tear  may  extend 
deeply  into  the  pelvic  tissues,  involving  the  uterosacral  ligaments. 
It  will  be  greatly  to  the  patient's  advantage  if  the  operator  can  succeed 
in  closing  such  lacerations  through  the  va^na.  ^\Tiere  they  do  not 
heal,  the  cervix  tenrls  to  prolapse  forward  and  retroversion  is  readily 
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established.  Lacerations  of  the  pelvic  floor  should  be  sutured  from 
above  downward  to  within  i  inch  of  the  junction  of  the  vaginal 
mucous  membrane  with  the  skin  perineum.  The  two  sulci  of  the 
pelvic  floor  should  be  thoroughly  examined  and  each  carefully 
closed.  Care  should  be  taken  not  to  extend  the  sutures  in  the  pelvic 
floor  on  to  the  skin  perineum.  If  this  be  done,  the  pelvic  floor  will  be 
pulled  downward,  the  posterior  vaginal  wall  will  be  shortened,  and  a 
tendency  to  rectocele  and  retroversion  will  be  established. 

When  the  pelvic  floor  has  been  sutured  the  operator  should  turn 
his  attention  to  the  sphincter  muscle.  If  its  substance  has  been  in- 
jured the  fibers  shoukl  be  brought  together  by  stitches  of  No.  1 
chromicized  catgut  completely  buried.  The  sheath  of  the  muscle 
should  be  closed  separately  and  accurately.  If  the  tear  in  the  pelvic 
floor  has  been  a  deep  one,  at  its  deepest  point  buried  sutures  may  be 
introduced  and  the  superficial  tissues  closed  above  them. 

Immediate  Closure  of  the  Perineum. — After  the  pelvic  floor  and 
sphincter  muscle  have  received  attention,  the  operator  should  begin 
at  the  lowest  point  of  the  perineal  laceration.  If  the  perineal  tear  be 
very  deep,  and  especially  if  it  be  oozing,  several  buried  sutures  of  cat- 
gut should  be  inserted.  The  skin  edges  should  be  brought  together 
by  interrupted  stitches  of  sikworm  gut,  beginning  at  the  point  nearest 
the  anus.  Care  should  be  taken  to  close  this  point  accurately  to  pre- 
vent fecal  matter  from  getting  into  the  wound.  The  perineum  is  to  be 
closed  up  to  the  point  where  the  mucous  membrane  of  the  vagina 
meets  the  cutaneous  surface.  At  this  point  the  operator  will  have  an 
opportunity  to  observe  whether  he  has  comi)letely  closed  the  pelvic 
floor,  or  whether  he  shoukl  insert  a<lditional  stitches  at  the  lower  end 
of  the  pelvic-floor  laceration.  Usually  it  will  be  found  best  to  close 
the  skin  perineum  completely,  and  should  the  two  lines  of  suture  not 
meet,  to  insert  from  above  one  or  two  catgut  stitches,  completing 
the  closure.  If  the  laceration  has  been  properly  treated,  the  pelvic 
floor  will  be  carried  upwanl  and  backward,  and  when  the  repair  is 
complete,  the  stitches  in  the  pelvic  floor  will  not  be  visible,  and  the 
lumen  of  the  vagina  will  be  restored  to  something  like  its  original 
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proportions.  If  the  sutures  have  been  improperly  placed,  the  poste- 
rior wall  of  the  vagina  will  be  dragged  downwarrl,  the  perineum  will 
be  shortened,  and  the  orifice  of  the  vagina  considerably  enlarge«l. 

Some  prefer  to  use  chromicized  catgut  for  closing  the  skin  perineum. 
As  these  stitches  will  be  constantly  moistened  with  lochial  discharge. 


P'ig-  241.— Complete  laceration  of  perineum  (Bumm). 

and  must  be  repeatedly  clcanwed  by  irrigation,  it  is  more  prudent 
to  employ  silkworm  catgut  ujmn  cutaneous  surfaces.  These  stitches 
may  be  left  long  and  tied  together  and  carried  to  one  side  of  the  vulva, 
or  may  be  cut  short,  as  the  operator  may  elect. 

The  Immediate  Closure  of  Complete  Laceratioos  of  the  Pelvic 
Floor  and  Perineum. — In  these  ca.«es  the  operator  should  carefully 
identify  the  mucous  membrane  of  the  rectum  and  the  sjihincter  muscle. 
These  shoulfl  be  brought  together  first,  beginning  at  the  highest  point 
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of  the  rectal  tear  and  using  a  continuou3  suture  of  No.  1  chromi- 
cizal  catgut  for  the  rectal  surface.    The  sphincter  should  bo  brought 


Figs.  242  and  243, — Closure  of  tears  in  laleral  sulci  in  complcle  laceration  of  peri- 
Deum  or  edges  of  wound  at  anus  {.\,  A) :  C,  C,  Posterior  commissure  (Bunim). 

together  with  intorruptcd  burial  suturen,  a-s  alicady  tlt'scribed.  The 
operator  should  then  turn  his  attention  to  the  jwlvic  floor,  inserting 
buried  catgut  sutures  wherever  recjuired  to  build  the  tissue  up  firmly 


Yig.  244. — Closing  the  rectal  wall  in  complete  laceration  of  the  perineum.    A,  A, 
Tom  bowel  at  anus;  C,  C,  Posterior  commissure  (Bumm). 

from  the  bottom.    The  pehic  floor  and  perineum  may  then  be  closed 
in  the  maimer  already  described. 
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Immediate  Closure  of  Lacerations  of  the  Anterioi  Segment  of  the 
Pelvic  Floor.— These  may  vary  from  slight  lacerations  requiring  but 
a  single  stitch  to  deep  lacerations  at  the  side  of  the  urethra,  which 
niay  even  include  the  urethra  or,  in  some  cases,  the  base  of  the  bladder. 
In  severe  cases  a  catheter  or  sound  should  be  placed  in  the  urethra, 
to  identify  it,  before  suture  is  begun.  Buried  catgut  sutures  should 
be  placed  at  the  bottom  of  such  tears  and  the  surfaces  brought  accu- 
rately together  by  interrupted  suture.  If  the  urethra  has  been  torn 
the  wound  should  be  closed  with  fine  catgut,  and  the  tissues  over  it 
separately  brought  together,  and  a  permanent  soft  catheter  placed  in 
the  bladder  for  drainage.  If  tears  in  the  anterior  segment  open  into 
the  peritoneal  cavity,  as  is  sometimes  the  case  after  pubiotoniy  or 
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Figs.  24S  and  246. — Cloeureofeuperficial  laceration  of  perineum:  C,C,  Posterior 
commieaure  (Bumm). 

lacerations  following  the  use  of  Bossi's  dilator,  a  strand  of  gauze 
may  be  carried  through  the  laceration  and  left  for  several  days  as  a 
drain.  The  greater  part  of  the  laceration  may  then  be  closed,  leav- 
ing sufficient  room  for  the  extraction  of  the  gauze.  Deep  tears  in  the 
vicinity  of  the  clitoris  may  be  accompanied  by  free  bleeding.  In 
these  cases  buried  sutures  will  control  the  bleeding,  while  the  edges 
should  be  accurately  approximated  above  the  buried  sutures. 

The  Closure  of  Episiotomy  Wounds. — After  episiotomy  a  diamoiid- 
or  lozenge-shaped  surface  remains  for  suture,  the  upper  extremity 
of  which  is  upon  the  lateral  wall  of  the  vagina,  the  lower  extremity 
extending  downward  and  outward  through  the  skin  surface  of  the 
labium  and  pelvic  floor.    Two  lines  of  suture  at  right  angles  to  each 
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other  are  necessary  to  close  these  wounds.  As  such  are  frequently 
of  considerable  depth,  a  line  of  buried  sutures  should  first  be  inserted 
and  the  edges  brought  accurately  together  above  it- 

The  Closure  of  Unusual  Tears  of  the  Perineum. — In  cases  where  the 
mucous  membrane  of  the  vagina  has  been  stripped  upward  from  the 
perineum  it  is  necessary  to  insert  a  circular  row  of  stitches,  restoring 
the  i>arts  to  their  original  condition.     If  the  presenting  part  has  made 


Fig.  247. — CloHUPC  of  episiotomy  wound  (Humm). 

its  way  through  the  perineum,  leaving  the  lower  portion  of  the  pelvic 
floor  intact,  the  uninjuretl  portion  should  be  laid  open  in  the  median 
line,  and  the  tear  con\'ertefl  into  one  complete  laceration.  This 
should  then  be  brought  accurately  together  from  the  bottom  up- 
ward. 

Complications  Following  the  Immediate  Repair  of  Lacerations  in 
the  Pelvic  Floor  and  Perineum.— The  improper  application  of  sutures 
in  these  wounds  may  be  followed  by  dragging  down  of  the  posterior 
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wall  of  the  vagina,  shortening  of  the  vaginal  wall,  shortening  of  the 
perineum,  wounds  of  the  urethra,  imperfect  closure  of  deep  tears, 
leaving  pockets  for  the  accumulation  of  blood  and  lochial  discharge, 
and  extensive  closure  of  torn  surfaces,  partially  occluding  the  vagina 
and  favoring  the  retention  of  lochia. 

In  the  experience  of  the  writer,  two  medical  students  on  one  oc- 
casion sewed  together  the  greater  part  of  the  vulva  in  an  effort  to 
close  a  recent  laceration.  There  is  probably  no  operation  of  surgery 
whose  proper  performance  is  followed  by  more  satisfactory  results 
and  whose  inaccurate  employment  causes  more  distress  and  suffering. 
The  common  error  consists  in  drawing  the  sutures  too  tightly  in 
tying  The  tissues  may  swell  somewhat  for  a  day  or  two,  although 
normal  swelling  rapidly  decreases  after  labor.  If  the  stitches  arc 
drawn  too  tightly  the  sutures  will  cut  through  and  the  wound 
will  gape  asunder.  In  an  effort  made  to  repair  lacerations  too  com- 
pletely the  patient  may  be  left  in  such  a  condition  that  in  a  subse- 
quent labor  extensive  laceration  may  be  inevitable.  Judgment  and 
experience  are  required  to  close  accurately  the  essential  portions  of 
the  birth-canal,  thus  securing  for  the  patient  permanent  conva- 
lescence. 

Accidents  and  Complications  Following  the  Closing  of  Lacera- 
tions in  the  Birth-canal. — Infection  in  the  stitches  may  develop 
within  a  day  or  two  after  their  insertion.  The  tissues  about  the  stitch 
become  red  and  swollen,  and  pus  gradually  oozes  near  the  stitch  upon 
pressure.  Stitches  drawn  too  tightly  through  the  skin  surface  espe- 
cially will  cause  considerable  pain  and  distress,  \^'hen  the  stitches 
become  infected  they  should  be  immediately  removed,  the  tissues 
allowed  to  gape  open  freely,  and  irrigated  with  dilute  antiseptic 
solution.  If  infected  stitches  are  not  removed,  the  infection  may 
burrow  beneath  the  submucous  and  connective  tissues  and  a  deep- 
seated  abscess  may  result. 
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THE  INTERMEDIATE   REPAIR  OF  LACERATIONS  OF  THE  GENITAL 

TRACT  OCCURRING  IN  LABOR 

Hirst  has  drawn  attention  to  the  possibility  of  repairing  lacera- 
tions occurring  during  labor  in  from  five  to  seven  days  after  the  injury, 
and  claims  considerable  advantage  for  this  method.  When  the 
swelling  and  bruised  condition  so  constantly  seen  immediately  after 
labor  has  subsided  and  the  patient  has  recovered  from  the  fatigue  and 
exhaustion  of  childbirth,  the  operator  can  secure  the  conditions  essen- 
tial for  a  successful  operation,  and  the  patient  is  in  good  condition 
for  complete  anesthesia.  In  carrying  out  this  method  no  attempt 
is  made  to  close  lacerations  immediately  after  labor  unless  hemorrhage 
is  evidently  coming  from  a  torn  vessel.  Should  this  be  the  case,  the 
vessel  nmst  be  caught  and  tied  or  deep  stitches  passed  to  control  it. 
The  parts  are  kept  aseptically  clean  and  the  general  condition  of  the 
patient  receives  attention.  When  the  tissues  are  in  good  condition 
the  operator  selects  a  favorable  time  and,  under  aseptic  technic, 
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repairs  the  lacerations  with  complete  anesthesia.  If  the  torn  surfaces 
have  completely  glazed  over,  they  may  be  gently  scraped  with  the 
blade  of  a  pair  of  scissors  or  with  a  sharp  curet,  until  they  ooze 
slightly.  The  torn  cervix  is  then  first  repaired,  and  afterward  the 
segments  of  the  pelvic  floor  and  perineum. 

It  is  claimed  by  those  who  advocate  this  method  that  the  patient^s 
puerperal  period  is  shortened,  that  involution  i)roceeds  rapidly,  that 
the  operator  is  enabled  to  accurately  close  the  wounds,  and  that 
wounds  heal  completely  and  without  loss  of  substance. 

The  writer  has  not  tried  this  method  because  closure  within  twenty- 
four  hours  after  the  occurrence  of  lacerations  has  given  him  good 
results,  and  he  has  hesitated  to  disturb  the  patient's  puerperal  period 
as  late  as  the  fifth  or  seventh  day. 
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THE  LATE  REPAIR  OF  LACERATIONS  OF  THE  GENERATIVE  TRACT 

After  a  patient  has  recovered  from  childbirth  with  permanent 
lacerations  of  the  generative  tract,  the  question  arises  as  to  whether 
operation  should  be  undertaken  for  the  repair  of  such  lacerations^ 
when  this  had  best  be  done,  and  to  what  extent  should  such  lacera- 
tions be  closed. 

The  necessity  for  the  repair  of  lacerations  will  depend  somewhat 
upon  the  fact  as  to  whether  the  patient  is  or  is  not  nursing  her  child. 
Complete  anesthesia  disturbs  lactation  for  a  short  time,  and  the  claim 
has  been  made  that  lacerations  do  not  heal  as  promptly  and  soundly 
when  lactation  is  in  progress  as  when  the  operation  is  done  in  the 
absence  of  nursing.  Unquestionably  it  is  desirable,  if  possible,  to 
operate  upon  a  patient  who  is  not  nursing  a  child. 

The  time  to  be  chosen  for  the  repair  of  lacerations  will  depend 
considerably  upon  the  condition  of  the  patient's  tissues.  In  cases 
with  relaxed  fiber  with  subinvolution  the  effort  to  perform  secondary 
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repair  by  dissecting  sear  tissue,  and  possibly  by  making  flaps,  will 
be  aceompanial  by  free  hemorrhage  which  may  jeopardize  the  success 
of  the  operation.  In  the  presence  of  subinvolution  cureting  the 
uterus  is  a  dangerous  procedure,  as  the  curet  is  easily  thrust  through 
the  softened  uterine  muscle.  If  the  womb  is  in  fair  position  and  the 
patient's  general  condition  is  good,  the  operator  should  certainly 
delay  until  the  tissues  are  suflSciently  contractal  to  avoid  severe 
hemorrhage. 

The  presence  of  infection  contraindicates  operation.  If  the  pa- 
tient recovers  from  childbirth  with  endometritis,  this  should  receive 
proper  treatment  before  the  cervix  is  closed  or  incisions  are  made  in 
the  pelvic  floor  or  perineum.  A  severe  pelvic  or  general  infection 
will  be  lightal  up  if  this  caution  be  disregarded.  In  patients  recover- 
ing from  septic  infection  the  general  condition  is  not  good,  and  sound 
and  prompt  union  cannot  be  expected  after  operation.  In  general, 
it  may  be  said  that  the  patient  must  have  regained  a  fair  degree  of 
health,  the  tissues  must  not  be  hyi)eremic,  and  infection  must  be 
absent  for  secondary  repair  to  be  successful. 

In  choosing  the  method  of  operation  the  entire  generative  tract 
should  receive  attention.  As  subinvolution  is  often  present,  the  uterus 
should  be  dilated,  gently  cureted,  and  packal  with  antiseptic  gauze 
to  stimulate  its  contraction.  If  the  patient  be  a  multipara,  with  an 
enlarged  and  badly  torn  cervix,  amputation  of  the  cervix  is  indicated. 

If  the  cervix  be  in  good  condition  the  lacerated  scar  tissue 
should  be  removed  and  the  torn  edges  brought  in  apposition  and  closed 
by  chromicized  catgut  sutunvs.  In  women  who  have  not  passed  the 
child-bearing  stage  the  mistake  must  not  be  made  of  attempting 
the  complete  closure  of  the  cervix.  In  our  experience  a  patient  had 
been  operated  upon  for  repair  of  the  cervix,  and  the  dissection  and 
suture  had  been  carried  so  far  in  the  cervix  as  to  encroach  upon  the 
site  of  the  lower  uterine  segment.  In  a  subsecjuent  pregnancy 
placenta  prsevia  was  present,  and  dilation  of  the  cervix  to  perform 
version  or  deliver  the  child  was  very  difficult  by  reason  of  the  pre- 
vious closure,  and  severe  laceration  into  the  lower  uterine  segment  was 
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prevented  with  great  diflaculty.  We  have  repeatedly  seen  the  cervix 
tear  extensively  after  its  complete  repair.  In  women  who  have  not 
passed  the  child-bearing  period  the  cervix  should  be  repaired  suffi- 
ciently to  prevent  its  chronic  congestion  and  degeneration,  but  not  so 
completely  as  to  make  a  subsequent  dilation  difficult. 

The  Late  Repair  of  the  Pelvic  Floor. — It  is  interesting  to  observe 
that  the  only  practically  successful  and  satisfactory  operation  for  the 
secondary  repair  of  the  lacerated  pelvic  floor  is  based  upon  the  correct 
closure  of  recent  lacerations.  The  value  of  the  Emmet  denudation 
lies  in  the  fact  that  it  reproduces  the  original  lacerations  in  the  vagina, 
sulci,  and  levator  ani  muscle.  Keeping  this  fact  in  mind,  the  obstet- 
rician can  plan  the  extent  of  the  denudation  after  Emmett's  method 
in  accordance  with  the  conditions  present  in  each  case.  Remember- 
ing that  the  original  tear  occurs  most  frequently  upon  the  left  side, 
it  is  usually  necessary  to  carry  the  denudation  higher  upon  the  left 
than  upon  the  right  side.  The  apex  of  each  denudation  should  extend 
to  the  highest  point  in  the  vaginal  sulcus  where  prolapse  of  the  tissues 
and  rectocele  are  present.  It  is  sometimes  difficult  to  reach  this  point 
successfully,  and  in  extensive  injuries  the  denudation  should  be 
deep  enough  to  take  in  the  fascia  forming  the  uretcrosacral  liga- 
ments. The  insertion  of  sutures  of  silkworm  gut  should  begin  at  the 
apex  of  each  denudation,  and  the  operator  can  judge  of  the  effect  in 
his  operation  by  observing  the  degree  to  which  the  pelvic  floor  is 
raised  and  the  posterior  vaginal  wall  brought  upward  toward  the 
anterior  vaginal  wall  as  the  sutures  are  tied. 

In  denuding  for  the  repair  of  the  perineum  the  operator  should 
first  examine  carefully  the  sphincter  muscle  of  the  bowel.  If  this  be 
sound,  less  extensive  denudation  is  required  than  where  the  muscle 
or  its  fascia  has  been  torn  and  is  permanently  relaxed.  If  the  sphincter 
requires  attention,  sufficient  dissection  shoukl  be  done  to  expose  its 
fascia  and,  if  possible,  its  severed  muscular  fiber.  These  ends 
should  be  denuded  and  the  sphincter  and  its  fascia  closed  separately 
with  buried  stitches  of  medium-sized  catgut.  In  cases  of  extensive 
denudation  the  perineal  body  must  be  built  up  by  buried  catgut 
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stitches  as  the  operator  proceeds.  The  placing  of  Emmet's  crown 
stitch  depends  upon  the  degree  of  laceration  present,  and  should  be 
left  until  the  last,  as  in  the  repair  for  recent  laceration  the  operator 
waits  until  the  end  of  the  operation  before  bringing  the  sutures  in 
the  pelvic  floor  to  meet  the  line  of  suture  in  the  perineum. 

« 

It  is  impossible  to  describe  minutely  the  technic  requisite  in  each 
case,  but  the  obstetrician  who  is  skilled  in  closing  recent  lacera- 
tions will  have  little  difficulty  in  adjusting  the  same  principles  to  the 
secondaiy  and  late  repair. 

In  patients  in  fair  general  condition  it  should  be  possible  to  dilate 
and  curet  the  uterus,  amputate  or  close  the  cervix,  and  repair  incom- 
plete lacerations  of  the  pelvic  floor  and  perineum  at  one  sitting. 
Should  there  be  an  extensive  complete  laceration,  with  extensive  tear 
of  the  cervix  as  well,  with  laceration  of  the  anterior  segment  of  the 
pelvic  floor,  in  a  patient  who  is  in  bad  condition,  it  may  be  necessary 
to  divide  the  operation,  closing  the  cervix  and  anterior  segment  at 
one  sitting,  and  reserving  the  posterior  segment  of  the  pelvic  floor 
for  a  second  operation. 

The  Secondary  Repair  of  Complete  Lacerations  of  the  Pelvic  Floor 
and  Perineum. — In  these  cases,  as  in  the  incomplete,  the  operator 
must  first  reproduce  essentially  the  anatomic  conditions  present  after 
the  recent  laceration.  As  the  mucous  membrane  of  the  rectum  has 
atrophied  and  retracted,  it  would  be  necessary  to  rei)lace  it  by  flaps 
formed  by  dissection.  As  in  the  recent  complete  laceration  the  opera- 
tor first  closes  the  torn  rectal  wall,  so  in  the  secondary  operation  the 
operator  fii-st  forms  a  new  rectal  wall  by  flap  dissection,  and  then 
proceeils  to  close  it  essentially  in  the  same  manner  as  in  the  recent 
case.  It  is  especially  important  in  these  cases  that  the  remnants 
of  the  sphincter  muscle  be  identified  and  freely  loosened  from  their 
retracted  comlition  by  dissection.  When  this  has  been  done  the 
sphincter  may  be  re-formed  with  buried  sutures  of  catgut.  Although 
it  may  be  difficult  to  identify  muscular  fiber  in  its  atrophied  condition, 
experience  shows  that  if  even  a  portion  of  the  muscular  fiber  can  be 
secured,  and  the  fascia  be  properly  closed,  a  serviceable  sphincter  may 

27 
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be  formed.  After  the  rectal  wall  and  sphincter  muscle  have  been 
restored,  the  vaginal  sulci  and  pelvic  floor  may  be  repaired  in  accord- 
ance with  the  anatomic  condition  present.  The  extent  to  which 
the  perineal  body  can  be  restored  will  depend  upon  the  degree  of 
atrophy  present.  The  operator  must  remember  the  comparative 
unimportance  of  the  perineal  body  in  maintaining  the  integrity  of 
the  genital  tract.  It  is  a  mistake  to  attempt  to  re-form  the  peri- 
neum where  the  tissue  has  been  greatly  atrophied,  and  the  effort  to 
do  so  will  cause  tension  upon  the  stitches  which  may  jeopardize  the 
success  of  the  operation. 

The  Secondary  Repair  of  Lacerations  of  the  Anterior  Segment  of 
the  Pelvic  Floor. — Prolapse  of  the  anterior  vaginal  wall  with  cysto- 
cele  may  be  satisfactorily  corrected  by  the  denudation  of  an  oval 
surface  whose  size  depends  upon  the  degree  of  laceration  and  prolapse 
which  is  present.  If  the  tissues  about  the  urethra  have  been  torn 
and  the  urethra  has  sagged  downward  and  forward,  this  condition  will 
not  be  entirely  corrected  by  operation  upon  the  anterior  vaginal 
wall  only.  Should  the  latter  be  too  extensively  carried  out,  it  would 
draw  the  urethra  upward  and  backward  and  might  cause  the  patient 
considerable  discomfort. 

To  correct  prolapse  of  the  urethra  the  anterior  vaginal  wall  may 
be  repaired,  and  this  should  be  accompanied  by  bilateral  denudation 
at  the  sides  of  the  urethra,  and  the  closure  of  these  surfaces  by  sutures 
inserted  almost  at  right  angles  to  those  which  close  the  denuded  sur- 
face in  the  anterior  vaginal  wall. 
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THE   CORRECTION  OF  UTERINE  DISPLACEHENTS  FOLLOWING 
LABOR,    WITH   OR   WnHOUT    LACERATIONS 

In  many  cases  retroversion  or  exaggerated  anteversion  with  pro- 
lapse are  distinctly  caused  by  lacerations.  Under  these  circumstances 
the  repair  of  lacerations  will  be  followed  by  the  correction  of  the 
uterine  displacement. 

To  further  this,  after  the  patient  has  recovered  from  operation, 
the  uterus  should  be  raised  in  the  pelvis,  and,  if  necessary,  anteverted 
by  the  knee-chest  posture,  accompanied,  if  necessary,  by  the  tempo- 
rary use  of  the  antiseptic  wool  tampon  or  a  carefully  fitted  soft-rubber 
pessary.  If,  however,  the  correction  of  subinvolution  and  the 
repair  of  lacerations  does  not  improve  the  position  of  the  uterus, 
abdominal  section  may  be  performed  and  the  malposition  corrected 
by  operation  upon  the  round  ligaments  or  upon  the  round  ligaments 
and  broad  ligaments.  Theoretically  the  ureterosacral  ligaments 
should  also  receive  attention  in  such  sections. 

Practically,  the  writer  has  not  found  it  satisfactory  to  attempt 
such  intra-abdominal  repair.  The  intraperitoneal  shortening  of  the 
round  ligaments  by  Gilliam's,  Bakly's,  or  other  methods  should 
be  selected,  the  operator  choosing  that  form  of  operation  which  is 
best  adapted  to  the  anatomic  condition  present.  The  writer  has 
had  good  results  by  shortening  the  round  ligaments  by  the  method 
described  and  practised  by  Dudley.  If  the  operator  is  satisfied  that 
this  operation  is  necessar}%  it  may  be  advantageously  performed 
following  cureting  of  the  uterus  and  repair  of  the  cervix.    The  repair 
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of  the  pelvic  floor  and  perineum  may  be  included  at  the  same  sitting 
or  may  be  deferred  to  a  subsequent  operation.  Intra-abdominal  cor- 
rection of  uterine  displacements  may  be  practised  after  labor  as  soon 
as  involution  is  fairly  well  advanced  and  the  patient  has  recovered 
from  the  exhaustion  of  labor.  It  should  be  included  among  obstetric 
operations,  and  is  as  a[)propriate  a  part  of  obstetric  surgery  as  the 
repair  of  lacerations. 

The  Correction  of  Prolapse  of  the  Pelvic  Viscera  Following  Labor. 
— ^Where  extensive  lacerations  of  the  generative  tract  are  present, 
with  subinvolution,  the  correction  of  these  conditions  must  precede 
operation  for  prolapse.  In  severe  cas(\s  the  operator  must  decide 
whether  the  patient's  interests  will  not  best  be  served  bj^  sacrificing 
the  uterus  rather  than  by  attempting  to  retain  it  in  i^osition.  If  the 
patient  is  approaching  the  menopause  it  may  be  best  to  remove  the 
body  of  the  uterus  with  the  tubes  and  ovaries,  bringing  togeth(»r  the 
peritonea.1  surfaces  of  the  broad  ligaments  in  such  a  manner  as  to  sus- 
tain the  stump  of  the  uterus  at  the  summit  of  the  vagina  and  pre- 
vent prolapse  of  the  vaginal  walls.  If  the  patient  declines  to  sacrifice 
the  uterus,  and  further  conception  is  unlikely,  ventrofixation  may  be 
performed  following  the  closure  of  lacerations. 

Polk*  descrilx^  and  illustrates  a  suprapubic  operation  on  the 
pelvic  floor  for  prolapse  of  the  uterus.  The  operation  consists  essen- 
tially in  opening  the  ureterovesical  space,  separating  the  bladder 
from  the  vagina,  pushing  aside  the  ureters,  and  exposing  the  anterior 
wall  of  the  vagina  beneath  the  bladder.  The  anterolateml  lines  of 
the  vagina  are  then  uniteil  with  continuous  kangaroo  tendon  sutures 
on  each  side  from  l)elow  upwanl,  beginning  as  far  down  as  possible, 
and  uniting  below  the  upper  end  of  the  original  incision.  The  bladder 
is  held  forward  with  a  retractor.  The  fascia  of  the  peritoneum  cover- 
ing the  sides  of  the  bladder,  the  vagina,  and  utems  is  now  united  in 
the  median  line,  the  ureter's  and  uterine  arteries  being  left  outside  the 
sutures.  The  ureterosacral  ligaments  are  then  shortened  at  the  junc- 
tion of  the  inner  and  middle  thirds.      If  the  uterus  be  retained,  the 

*  American  Journal  of  Obstetrics,  vol.  60,  No.  3,  1909. 
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round  ligaments  may  be  shortenal  in  addition.  If  the  uterus  be  senile, 
it  may  be  thrown  forward  and  the  fundus  held  in  the  sulcus  behind  the 
bladder  by  passing  the  sutures  through  the  round  ligament  at  each 
comu.  If  the  uterus  is  removed,  the  cut  surfaces  of  the  stump  are 
stitched  together  in  the  line  of  the  original  incision.  After  closing 
the  abdominal  wound,  if  necessary,  the  perineum  may  be  repaired  in 
the  lower  portion  of  the  posterior  vaginal  wall. 

In  a  patient  presented  for  examination  upon  whom  this  operation 
had  been  performed,  the  vagina  had  a  normal  depth  and  the  neck  of 
the  uterus  was  encircled  by  a  plastic  infiltration  which  was  not  painful 
upon  pressure.    The  patient's  prolapse  had  been  cured. 

In  some  cases  of  prolapse  the  operator's  ingenuity  may  be  taxed 
to  the  utmost  to  secure  a  favorable  result.  In  women  who  have 
long-continued  nervous  strain  and  are  badly  nourished  the  entire 
muscular  and  elastic  tissues  of  the  body  are  so  wasted  and  relaxed  that 
there  seems  to  be  no  point  from  which  to  form  supporting  tissue. 
The  broad  ligaments  share  in  the  general  relaxation  and  atrophy,  and 
it  may  be  practically  impossible  to  prevent  prolapse. 
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DIASTASIS   OF  THE   RECTI    HUSCLES    AND    RELAXATION   OF   THE 

ABDOMINAL   WALL   FOLLOWING   LABOR 

These  conditions  are  most  commonly  seen  in  anemic  multiparse 
who  have  bom  children  rapidly  with  insufficient  recovery  after 
labor.  If  the  condition  be  extreme,  every  effort  must  be  made  to 
build  up  the  patient's  general  health  and,  if  possible,  to  bring  about 
an  improved  condition  in  the  muscles  of  the  abdominal  wall  by 
gentle  massage.  At  operation  the  redundant  skin  and  fascia  may 
be  excised,  the  upper  and  lower  fascia  of  the  recti  muscles  identi- 
fied and  isolated,  and  separately  closed  with  buried  catgut  stitches. 
If  hernia  has  developed,  the  contents  of  the  hernia  must  be  replaced, 
the  sac  excised,  and  its  edges  accurately  approximated. 

THE    TECHNIC    OF    OPERATIONS    FOR    THE    REPAIR    OF   LACERA- 
TIONS  AND   THE   CORRECTION   OF   DISPLACEMENTS 

The  tissues  of  the  cervix,  pelvic  floor,  and  vagina  may  be  rendered 
in  better  condition  for  operation  by  douches,  twice  daily  for  several 
days,  with  1  per  cent,  lysol.  If  catarrh  of  the  bladder  be  present  the 
bladder  may  be  irrigated  once  daily  with  dilute  argyrol  or  salt  solu- 
tion. Where  complete  laceration  of  the  perineum  must  be  corrected, 
the  bowel  should  be  thoroughly  emptied  several  times  before  opera- 
tion and  the  rectum  irrigated  daily  with  salt  solution. 

Operators  generally  agree  in  closing  the  surfaces  covered  with 
mucous  membrane  by  a  catgut  or  kangaroo  tendon  suture.  Chromi- 
cized  catgut  lasts  sufficiently  long  to  permit  the  healing  of  the 
torn  cervix  and  has  largely  replaced  silver  wire.  Some  operators 
prefer  to  use  this  also  in  repairing  the  cutaneous  surfaces  of  the 
perineum.  In  the  Emmet  operation  many  operators  prefer  silkworm 
gut  because  the  sutures  are  difficult  to  cleanse  perfectly  after  opera- 
tion and  silkworm  gut  does  not  become  infected.  The  kangaroo 
tendon  is  especially  appropriate  for  continuous  suture  in  peritoneal 
surfaces  where  the  suture  is  to  remain  for  some  time,  acting  as  a  splint 
for  the  tissues.  Silk  is  rarely  used  except  in  some  cases  of  ventro- 
suspension  where  the  operator  prefers  to  unite  the  uterine  and  abdom- 
inal peritoneum  with  buried  stitches  of  fine  silk. 
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Improvements  in  obstetric  surgery  have  greatly  simplified  the 
technic  of  these  operations.  Dissection  with  blunt-pointed  scissors 
can  be  rapidly  effected  with  comparatively  little  hemorrhage,  im- 
proved appliances  for  lighting  the  field  of  operation,  and  better 
facilities  for  placing  the  patient  in  a  favorable  position,  have  rendered 
the  performance  of  these  operations  much  more  simple  and  satis- 
factory. The  universal  adoption  of  antiseptic  precautions  with 
aseptic  care  of  the  patient  has  rendered  the  occurrence  of  infection 
rare,  while  hemorrhage  of  gravity  during  or  after  these  operations 
very  seldom  occurs.  The  after-care  of  patients  operated  upon  for 
laceration  of  the  pelvic  floor  and  perineum  requires  skilful  nursing 
and  especial  precautions  to  avoid  the  infliction  of  injury  upon  the 
patient.  Stitches  in  the  pelvic  floor  should  be  cleanstxl  by  pouring 
sterile  or  antiseptic  solutions  upon  them.  The  insertion  of  the 
finger,  gauze,  or  cotton  within  the  vagina  should  not  be  permitted. 
Some  operators  prefer  in  addition  the  use  of  a  dusting-powder  of 
iodoform  and  boric  acid  after  irrigations  of  antiseptic  solutions. 

The  After-treatment  of  Complete  Lacerations  of  the  Pelvic  Floor. 
— After  repair  of  the  complete  laceration  of  the  pelvic  floor  and 
perineum  especial  attention  must  be  given  to  the  condition  of  the 
bowels.  On  waking  from  ether  such  patients  sometimes  complain 
bitterly  of  pain  in  the  rectum  and  about  the  anus.  If  this  suffer- 
ing be  not  promptly  controlled,  the  patient  may  strain  severely  and 
tear  asunder  the  sutured  surfaces.  Such  pain  must  be  promptly  held 
in  check  by  opium,  given  as  morphin  hypodermically  or  in  sup- 
positories inserted  into  the  bowel.  If  the  patient  has  considerable 
pain  after  operation  she  should  have  sufficient  opium  to  keep  her 
comfortable.  If  she  has  been  thoroughly  prepared  the  bowels  need 
not  move  for  two  or  three  days  after  operation  for  the  complete  tear. 
The  patient  shoukl  take  some  laxative  which  will  soften  the  fecal 
matter,  such  as  castor  oil  or  compound  licorice  powder,  and  should 
be  instructed  to  warn  the  nurse  when  she  feels  a  desire  to  empty  the 
bowels.  From  8  ounces  to  a  pint  of  warm  sterile  olive  oil  should  be 
carefully  injected  by  a  large  soft-nibber  catheter  as  high  in  the  bowels 
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as  possible.  After  the  fecal  matter  has  been  passed  the  bowels  should 
be  gently  irrigated  with  warm  sterile  salt  solution.  After  the  initial 
movement  the  bowels  should  move  daily  or  every  two  days. 

Bleeding  and  Infection  After  the  Repair  of  Lacerations. — Should 
hemorrhage  occur  after  secondary  operations  for  repair,  the  operator 
must  locate,  as  far  as  possible,  the  site  of  the  hemorrhage.  This 
may  not  be  easy  to  accomplish,  for  blood  may  ooze  from  a  point  high 
up  in  the  tissues  and  form  a  considerable  accumulation  in  the  surround- 
ing cellular  tissue.  If  the  bk*eding  is  not  extensive,  an  effort  may 
be  made  to  check  it  by  tamponing  the  area  of  operation  with  10  per 
cent,  iodoform  gauze  with  the  application  of  a  large  pad  of  gauze  over 
the  vulva.  By  this  means  the  operator  may  try  to  avoid  remo\ing 
the  stitches,  hoping  that  the  extravasated  blood  will  gradually  clot 
and  subsequently  be  absorbed.  If  the  hemorrhage  is  considerable 
and  can  be  traced  to  its  source,  it  may  be  necessary  to  remove  one 
or  more  stitches  to  secure  a  bleeding  vessel,  and  again  close  the 
incision. 

In  the  rare  event  of  infection  following  these  operations  the 
stitches  should  be  freely  removed  and  the  parts  copiously  douched 
with  dilute  antiseptic  solutions  and  powdered  with  iodoform  and 
boric  acid. 

The  Patient's  Convalescence  After  the  Repair  of  Lacerations. 
— ^An  opportunity  should  be  taken  after  these  operations  to  correct 
the  patient^s  anemia  by  iron,  arsenic,  a  suitable  diet,  and  by  general 
massage.  Where  excretion  is  habitually  deficient  this  should  receive 
proper  stimulation.  The  patient's  recovery  will  be  but  partial  if 
the  general  health  does  not  receive  adequate  attention. 

THE  SURGERY   OF  PUERPERAL   SEPTIC  INFECTION 

WTiile  antiseptic  precautions  have  greatly  lessened  puerperal 
septic  infection  in  hospital  practice,  the  fact  that  many  general  prac- 
titioners do  not  efficiently  employ  antiseptic  precautions  in  obstetric 
practice  gives  rise  to  a  considerable  number  of  such  cases.  The 
performance  of  criminal  abortion,  the  care  of  obstetric  patients  by 
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incompetent  midwives,  and  the  previous  existence  of  gonorrheal  and 
syphilitic  infection  contribute  to  the  number  of  these  cases. 

Emptying  the  Septic  Uterus. — In  the  presence  of  puerperal  septic 
infection  the  interior  of  the  uterus  has  been  at  some  time  involved. 
The  decision  to  explore  the  uterine  cavity  with  the  hope  of  remov- 
ing retained  tissue  must  be  made  in  accordance  with  the  conditions 
present.  The  operator  is  called  to  a  patient  recently  delivered 
with  offensive  lochial  discharge,  an  enlarged,  slightly  softened  and 
slightly  tender  uterus,  and  it  is  quite  probable  that  retained  portions 
of  placenta,  membranes,  or  blood-clot  are  still  present.  If,  however, 
he  sees  his  patient  a  week  or  ten  days  after  labor,  finding  no  exces- 
sive discharge  from  the  uterus,  but  a  colorless  dark  prune-juice 
fluid,  with  symptoms  of  streptococcus  infection  of  the  blood,  the 
uterus  fairly  well  involuted  and  the  cervix  almost  closed,  it  is  doubt- 
ful whether  the  interior  of  the  uterus  requires  exploration.  It  is 
probably  safer  to  explore  all  septic  uteri  once  as  soon  as  possible 
after  the  case  is  seen,  unless  the  conditions  are  such  that  this  ex- 
ploration will  add  to  the  patient's  shock  and  may  increase  the  absorp- 
tion of  streptococci  into  the  blood-current. 

The  exploration  and  emptying  of  the  septic  uterus  is  an  opera- 
tion requiring  judgment,  patience,  and  oftentimes  considerable 
skill.  The  operator  must  remember  that  the  conditions  are  pecu- 
liarly favorable  for  puncture  of  the  uterine  wall.  The  uterine  muscle 
is  softened,  especially  at  the  area  where  the  placenta  was  attached, 
which  is  frequently  the  site  of  infection,  and  may  be  in  a  partially 
necrotic  condition.  Hence  all  sharp-pointed  instruments  should 
not  be  introduced  within  the  uterine  cavity.  For  exploratory  pur- 
poses the  fingers  of  the  gloved  hand  are  safest.  A  large  blunt-edged 
spoon  curet  with  a  hollow  handle  serves  the  double  purpose  of  ex- 
ploring the  uterine  cavity  and  of  introducing  a  gentle  current  of 
antiseptic  fluid.  Swabbing  out  the  interior  of  the  septic  womb 
with  sterile  gauze  in  the  grasp  of  uterine  dressing  forceps  is  preferred 
by  some.  This  is  essentially  the  method  of  the  French,  who  cleanse 
the  puerperal  womb  with  an  aseptic  brush  rotated  within  its  cavity. 
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To  explore  and  empty  the  puerperal  septic  uterus,  anesthesia  is 
required  if  the  uterus  is  very  sensitive  to  pressure  and  the  patient 
excitable  and  suffering  pain.  Some  septic  patients  are  so  apathetic 
that  the  operation  may  be  done  without  anesthesia.  As  the  cervix 
is  sometimes  partially  closed  in  these  cases,  the  operator  must  be 
prepared  to  dilate  it  with  the  fingers  or  with  solid  dilators.  After 
suitable  preparation  the  cervix  is  dilated  sufficiently  to  admit  one  or 
two  fingers,  the  uterus  pressed  gently  downward,  and  the  uterine 
wall  explored  by  touch  as  completely  as  possible.  If  a  piece  of 
retained  placenta  be  found  it  should  be  brought  away.  If  there 
be  no  retained  placenta,  but  an  abundance  of  affected  decidua,  and 
the  operator  can  find  no  point  of  rupture  in  the  uterus,  the  uterine 
wall  should  be  gently  scraped  with  a  blunt  curet.  When  the  operator 
is  satisfied  that  the  uterus  has  not  been  punctured,  its  cavity  should 
be  gently  irrigated  with  hot  salt  solution  or  1  per  cent,  lysol.  The 
cavity  may  then  be  packed  to  advantage  with  10  per  cent,  iodoform 
gauze,  serving  the  double  purpose  of  exciting  uterine  contraction, 
promoting  drainage,  and  exercising  an  antiseptic  influence  upon 
the  bacteria  within  the  uterus.  In  cases  of  severe  streptococcus 
infection  this  manipulation  may  be  accompanied  or  followed  by  severe 
uterine  hemorrhage.  This  requires  the  firm  use  of  the  gauze  tampon 
and  the  administration  of  strychnin,  ergot,  and  adrenalin.  The 
gauze  tampon  has  the  added  atlvantage  that  its  pressure  promotes 
the  loosening  and  subsequent  discharge  of  pieces  of  retained  placenta 
or  membrane.  The  gauze  is  removed  from  forty-eight  to  seventy-two 
hours  after  its  insertion.  Should  the  operator  find  that  he  has  punc- 
tured the  uterus  during  this  manipulation,  he  must  decide  whether 
to  open  the  abdomen  or  whether  he  can  deal  safely  with  the  condi- 
tion without  such  procedure.  If  no  fluid  has  been  employed  within 
the  uterus,  and  the  finger  or  curet  has  been  thrust  through  the  uterine 
wall  at  one  point  only,  the  operator  must  introduce  a  strand  of  iodo- 
form gauze  through  this  aperture,  draining  the  uterus  with  iodoform 
gauze,  and  hoping  to  avoid  the  necessity  for  section.  If,  however, 
fluid  has  escaped  through  the  puncture  in  the  wall  of  the  uterus, 
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abdominal  section  is  safer,  followed  bj^  drainage  through  the  vagina 
or  through  the  lower  portion  of  the  abdominal  incision.  Extensive 
rupture  of  the  uterus  with  bleedmg  may  render  hysterectomy  neces- 
sary. When  the  gauze  packing  has  been  removed  from  the  septic 
uterus,  it  should  be  gently  irrigated  with  salt  solution  or  dilute  lysol, 
and  after  this  the  uterine  cavity  should  not  be  disturbed. 

No  more  serious  mistake  can  be  made  in  dealmg  with  septic  cases 
than  the  repeated  use  of  intra-uterine  or  vaginal  injections.  Once 
is  quite  suflScient  to  interfere  with  the  uterine  cavity. 

Hysterectomy  for  Puerperal  Septic  Infection. — Septic  metritis 
following  labor  suggests  hysterectomy  followed  by  free  drainage  of 
the  pelvic  cavity.  This  procedure  received  a  thorough  trial,  when 
abdominal  surgerj^  was  first  extensively  practised.  The  majority 
of  obstetricians  came  to  the  conclusion  that  to  be  successful  this 
operation  must  be  performed  so  early  that  the  operator  could  not  be 
sure  of  its  absolute  necessity.  If  delay  was  practised  until  other 
methods  had  failed,  the  operation  was  done  too  late  and  hastened  the 
patient's  death.  Recently  hysterectomy  for  puerperal  septic  infec- 
tion has  been  revived,  but  has  not  been  widely  accepted. 

In  performing  the  operation  one  of  two  methods  may  be  chosen. 
If  the  infection  be  recent,  the  general  peritoneum  not  involved,  and 
no  focus  of  infection  be  detected  in  the  pelvis  or  broad  ligaments, 
the  operator  may  remove  the  body  of  the  womb  with  the  Fallopian 
tubes  and  one  ovary,  leaving  the  remaining  ovary  to  prevent  a  prema- 
ture menopause.  The  pelvic  cavity  should  be  drained  after  this 
operation  by  a  strand  of  gauze  passed  behind  the  stump  of  cervix 
through  the  vagina  or  through  the  lower  end  of  the  abdominal  incision. 

If  the  condition  of  the  patient  does  not  justify  an  operation  re- 
quiring as  much  time  as  hysterectomy  with  intraperitoneal  treatment 
of  the  stump,  the  Porro  operation  may  be  selected,  leaving  the  uter- 
ine stump  at  the  lower  end  of  the  abdominal  incision  and  closing  the 
peritoneum  accurately  around  the  stump. 

The  Complete  Extirpation  of  the  Septic  Uterus. — Some  operators 
prefer  the  complete  extirpation  of  the  septic  utenis  to  hysterectomy. 
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This  may  be  done  through  the  vagina  in  multiparous  women  in  whom 
the  vagina  has  been  repeatedly  distended.  In  primiparous  women 
the  complete  extirpation  of  the  uterus  may  best  be  accomplished  by 
abdominal  section,  followed  by  drainage  of  the  pelvic  cavity  with 
iodoform  gauze  inserted  from  above  downward.  The  retention  of 
one  or  both  ovaries  will  depend  upon  the  age  of  the  patient,  and 
must  be  decided  in  acconlance  with  the  circumstances  of  each  indi- 
vidual case. 

Some  aid  may  be  obtained  in  making  a  decision  to  select  or  reject 
hysterectomy  by  the  bacteriologic  examination  of  the  uterine  lochia, 
and  the  bacteriologic  examination  of  the  patient's  blood.  If  strep- 
tococci be  present  in  the  blood  it  is  too  late  to  perform  hysterectomy, 
and  the  patient's  chance  for  recovery  will  be  lessened  by  the  opera- 
tion. If  the  blood  is  sterile,  and  the  uterine  lochia  shows  the  abun- 
dant presence  of  several  varieties  of  pathogenic  bacteria,  a  mixed 
uterine  infection  may  be  diagnosticated  and  hysterectomy  may  im- 
prove the  patient's  condition.  The  presence  of  fibroid  tumors  in 
the  wall  of  the  septic  uterus  requires  hysterectomy,  as  infection  in 
these  cases  is  especially  dangerous. 

The  Surgical  Treatment  of  Pelvic  Thrombophlebitis. — ^The  excision 
or  ligation  of  thrombosed  and  infected  veins  of  the  broad  ligament 
proposed  by  Trendelenburg  is  now  recognized  as  a  justifiable  pro- 
cedure in  the  early  stages  of  puerperal  pyemia.  The  theory  of  this 
operation  is  the  prevention  of  the  absorption  of  bacteria  and  toxins 
from  the  infecttHl  thrombi  by  ligating  the  continuity  of  the  vein,  thus 
checking  the  blood-stream  at  this  point.  The  excision  of  infected 
veins  aftcT  ligation  removes  foci  of  infection. 

The  symptoms  indicating  this  procedure  are  chills,  followed  by 
high  fever,  rapid  pulse,  and  general  symptoms  of  puerperal  infec- 
tion. On  vaginal  examination  the  large  veins  can  be  made  out  like 
cords  beneath  the  mucous  membrane.  Peritonitis  may  be  present, 
making  the  examination  difficult  and  painful. 

The  operation  is  perfornunl  by  opening  the  abdomen,  exposing  the 
infected  veins,  and  passing  chromicized  catgut  ligatures  beneath  them 
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as  high  in  the  broad  ligaments  as  possible.    If  the  conditions  are 
favorable  the  thrombosed  portions  of  the  veins  may  be  removed. 

Unless  pyosalpinx  has  definitely  developed,  it  is  well  to  limit  the 

operation  to  the  ligation  of  the  veins  only. 

If  the  operation  has  done  good,  the  patient's  chills  grow  less  and 
finally  cease,  the  temperature  and  pulse  sink,  and  the  patient's  gen- 
eral strength  increases.  There  will  remain,  however,  considerable 
thickening  in  the  tissues  of  the  broad  ligament  at  the  site  of  ligation. 

The  Surgical  Treatment  of  Thrombophlebitis  of  the  Lower  Extrem- 
ity (Milk  Leg). — ^This  most  common  form  of  phlebitis  following 
labor  may  be  divided  into  two  classes:  In  the  first  are  those  cases 
in  which  the  source  of  infection  cannot  be  traced,  in  which  little,  if 
any,  rise  of  temperature  occurs,  and  in  which  surgical  interference 
is  not  necessary.  In  these  patients  there  is  moderate  tenderness  only 
over  the  vein  or  veins  involved,  the  lower  extremity  is  but  moderately 
swollen,  and  the  tension  on  the  skin  and  fascia  is  not  excessive.  In 
some  cases  fever  is  absent  and  the  constitutional  disturbance  is  very 
slight. 

With  those  patients  elevation  of  the  lower  extremity,  the  appli- 
cation of  lead-water  and  laudanum  over  painful  areas,  and  bandaging 
the  lower  extremity  from  the  toes  to  the  groin  are  sufficient.  Con- 
valescence proceeds  steadily,  and  recovery  follows  in  from  two  to 
three  weeks. 

In  severe  cases  tenderness  and  pain  at  the  site  of  the  thrombosis 
are  pronounced,  the  patient  has  considerable  fever,  swelling  of  the 
lower  extremity  is  well  marked  and  accompanied  by  considerable 
pain,  the  subcutaneous  tissue  may  become  infected,  and  phlegmon 
may  develop.  Multiple  incisions  in  the  lower  extremity  may  be 
indicated  for  the  purpose  of  draining  the  infected  serum  and  pus. 
In  extreme  cases  sloughing  to  a  greater  or  less  extent  takes  place.  It 
may  be  necessary  to  insert  drainage-tubers  through  various  portions 
of  the  thigh,  and  the  patient's  recovery  is  prolonged  and  tedious. 

The  site  of  infection  in  these  cas(\s,  whether  they  be  slight  or 
severe,  is  undoubtedly  the  uterine  wall  where  the  placenta  has  been 
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attached.    The  blood-stream  has  become  infected  and  the  thrombosis 
is  determined  by  the  anatomic  conditions  present. 

Pelvic  Abscess. — In  cases  of  mixed  infection  which  spread  from 
the  vagina  and  cervix  into  the  pelvic  tissues,  pelvic  abscess  may 
develop.  If  left  without  interference  and  the  patient's  resisting 
power  proves  sufficient  to  encapsulate  the  abscess,  it  may  finally 
burst  into  the  rectum,  the  bladder,  or  into  the  vagina.  Such  a  result 
should  not  be  awaited,  but  as  soon  as  bogginess  and  obscure  fluctuation 
develop  in  the  posterior  vaginal  fornix  a  free  incision  should  be 
made  and  the  pus  allowed  to  escape  freely.  The  abscess  cavity 
should  not  be  irrigated  to  avoid  the  danger  of  spreailing  infectious 
material  into  the  peritoneal  cavity.  The  fingers  of  the  gloved  hand 
may  cautiously  explore  the  abscess  and,  if  it  be  thoroughly  walled  off 
and  pyosalpinx  be  present  in  the  abscess  wall,  the  pyosalpinx  may 
also  be  incised  and  allowed  to  drain  through  the  vagina.  A  drainage- 
tube  may  be  inserted,  and  later  a  gauze  drain,  until  the  abscess, 
has  completely  emptied  itself  and  the  cavity  is  well-nigh  closed 
by  granulation.  If  the  patient's  infection  be  severe  she  should  be 
placed  in  Fowler's  position  and  saline  fluid  introduced  freely  into  the 
circulation  by  the  Murphy  method  or  by  intravenous  saline  trans- 
fusion. In  draining  such  an  abscess  every  precaution  must  be  taken 
not  to  open  its  wall  upon  the  abdominal  aspect,  to  avoid  infecting  the 
peritoneum.  No  attempt  should  be  made  in  these  cases  to  perform 
a  complete  operation  upon  the  uterus,  tubes,  or  ovaries  until  the 
local  infection  has  entirelv  subsided.  When  this  result  has  been 
secured  and  the  general  condition  of  the  patient  is  good,  the  abdomen 
may  be  opened,  adhesions  loosened,  diseased  tubes  or  ovaries  removed, 
or  the  pelvis  cleared  by  removal  of  the  tubes  and  ovaries,  including 
the  body  of  the  uterus.  Should  this  operation  be  undertaken  too  early 
the  manipulation  necessary  will  cause  general  peritonitis,  which  often 
proves  rapidly  fatal.  Should  the  patient  recover  from  the  pelvic  ab- 
scess, retaining  the  tubes,  ovaries  and  uterus,  £ulhesions  may  form, 
limiting  the  mobility  of  the  pelvic  viscera  and  interfering  with  sub- 
sequent pregnancy  and  labor. 
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In  this  connection  mention  must  be  made  of  Pryor's  method  of 
treatment,  which  consisted  in  incising  the  posterior  vaginal  fornix 
widely,  emptying  collections  of  pus,  loosening  adhesions,  and  filling 
as  far  as  possible  the  pelvic  cavity  with  layer  upon  layer  of  iodoform 
gauze.  This  was  allowed  to  remain  for  several  days,  acting  as  a 
drain  and  as  a  local  antiseptic  as  well.  Pryor's  treatment  in  appro- 
priate cases  was  efficient  and  gave  satisfactory  results.  In  his  obser- 
vations iodin  could  be  detected  in  the  urine  of  the  patient  shortly 
after  the  insertion  of  the  gauze  and  undoubtedly  acted  as  the  essential 
antiseptic  agent. 

Puerperal  Peritonitis. — ^This  serious  form  of  puerperal  sepsis  is 
recognized  as  among  the  most  dangerous  varieties  of  peritonitis.  It 
may  follow  the  gradual  development  of  severe  septic  infection  from 
a  focus  usually  in  the  cervix,  the  infection  spreading  through  the 
endometrium  to  the  tubes,  to  the  peritoneum  covering  the  uterus,  and 
thence  to  the  general  peritoneum.  In  its  severest  form  the  patient's 
power  of  resistance  is  often  so  slight  that  no  reaction  is  manifest. 
The  puke  is  weak  and  rapid,  the  temperature  sometimes  subnormal, 
the  abdomen  not  greatly  distended  or  flat,  and  the  patient's  general 
condition  that  of  profound  infection.  On  opening  the  abdomen 
of  such  a  patient  pus  will  be  found  in  considerable  quantity,  and  the 
peritoneum  and  intestines  coated  with  yellowish-gray  lymph.  The 
infection  is  usually  of  a  mixed  nature,  streptococci  and  staphylococci 
being  abundantly  present,  and  often  the  Bacillus  coli  communis 
in  addition.  Such  a  condition  frequently  follows  the  bursting  of  a 
pyosalpinx  filled  with  virulent  pus,  and  is  often  one  of  the  compli- 
cations following  criminal  abortion.  In  the  experience  of  the  writer, 
a  young  woman  who  had  suffered  from  criminal  abortion  had  symp- 
toms of  pyosalpinx.  After  slight  exertion  she  was  suddenly  taken 
with  diffuse  abdominal  pain,  shock,  subnormal  temperature,  and 
rapid  pulse.  On  arrival  at  the  hospital  her  condition  was  so  grave 
that  operation  could  not  be  undertaken.  Autopsy  showed  a  bursted 
pyosalpinx  and  virulent  general  peritonitis. 

In  patients  whose  strength  suffices  to  offer  resistance  to  infection, 
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puerperal  peritonitis  develops  gradually,  with  pain,  fever,  and  altered 
pulse,  distention  of  the  abdomen,  and  gradual  interference  with  intes- 
tinal peristalsis.  Although  the  peritoneum  is  altered,  it  retains  suffi- 
cient vitality  to  form  adhesions,  which  often  tend  to  limit  the  spread 
of  infection.  If  pus  forms,  it  is  in  those  localities  where  a  collection  of 
fluid  becomes  most  readily  encapsulated.  In  patients  of  great  physical 
strength  such  peritonitis  may  subside  before  pus  forms  and  the  patient 
make  a  prolonged  recover}\  Much  can  be  done  for  these  patients  by 
the  continuous  use  of  dry  cold  upon  the  abdomen,  moderate  purga- 
tion, tonic  doses  of  strychnin  and  alcohol,  with  the  careful  use  of 
opium  if  the  pain  be  severe.  Operation  is  not  indicated  so  long  as 
the  patient  is  resisting  the  infection  and  the  symptoms  are  not  severe. 

The  sm'gical  treatment  of  puerperal  peritonitis  must  be  conducted 
with  a  view  to  securing  drainage  with  the  least  possible  disturbance 
of  the  inflamed  viscera.  Where  the  infection  is  profound,  operation 
is  rarely  successful.  In  the  most  acute  stages  of  puerperal  peri- 
tonitis operation  may  do  harm  by  spreading  infection  from  a  focus 
which  is  being  walled  off  by  adhesions  or  exudate.  When,  however, 
sufficient  time  has  elapsed  for  the  patient's  resisting  power  to  have 
done  what  it  could,  and  the  patient  is  threatened  with  further  in- 
fection, operation  should  be  at  once  undertaken. 

Although  pelvic  abscess  may  not  be  present  in  general  puerperal 
peritonitis,  we  believe  that  drainage  through  the  vagina  is  indicated. 
In  our  experience,  good  results  have  followed  the  opening  of  the  ab- 
domen in  the  median  line  with  a  thorough  but  careful,  examination 
of  the  pelvic  viscera.  Adhesions  should  be  carefully  loosened,  col- 
lections of  pus  opened,  and  during  this  procedure  the  general  peri- 
toneal cavity  walled  off  as  far  as  possible  with  gauze.  If  the  uterus 
is  dislocated,  it  should  be  brought  as  nearly  as  possible  into  a  normal 
position  above  the  pelvic  brim.  The  posterior  vaginal  fornix  being 
freely  opened,  10  per  cent,  iodoform  gauze  is  packed  lightly  into  the 
pelvic  cavity  between  the  inflamed  organs  in  such  a  manner  as  to 
drain  the  broad  ligaments  and  pelvis  from  the  brim  downward. 
This  gauze  should  emerge  through  the  vagina. 
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The  region  of  the  appendix  should  also  receive  attention,  and  if 
abscess  in  this  location  be  present,  it  should  be  separately  drained 
by  a  tube  or  wick  of  gauze  emerging  through  the  abdominal  wall 
from  the  right  lower  segment.  If  the  operator  believes  that  the 
general  peritoneal  cavity  should  be  drained  as  far  as  possible,  he 
may  also  insert  wicks  of  gauze  or  rubber  drainage-tubes  through  the 
left  lower  abdominal  wall  and  also  through  the  abdominal  wall 
of  both  sides  in  its  upper  portion.  It  is  best  to  avoid  the  intro- 
duction of  saline  fluid  directly  into  the  abdominal  cavity.  Great 
benefit  will  follow  the  continuous  instillation  of  saline  fluid  into 
the  rectum  by  Murphy's  method,  or  the  regular  injection  of  saline 
fluid  in  quantities  of '()  or  8  ounces  carrial  as  far  as  possible  into 
the  bowel.  The  abdominal  incision  may  remain  open  and  drain- 
age at  this  point  be  also  effected  by  the  use  of  gauze.  The  patient's 
shouklers  should  be  elevated  and  she  shoukl  receive  free  stimulation. 

While  these  are  not  the  most  favorable  cases  for  treatment,  some 
will  recover  under  good  surgical  care.  If  when  the  abdomen  is 
opened  many  firm  adhesions  be  found,  these  should  be  disturbed  as 
little  as  possible.  No  attempt  shoukl  be  made  to  perform  a  given 
operation,  and  the  operator  must  content  himself  with  inserting 
drainage  in  such  a  manner  as  to  disturb  the  viscera  as  little  as  {X)ssible. 
In  cases  which  have  continued  for  some  time,  adhesions  to  the  intes- 
tine may  expose  the  bowel  to  laceration  if  an  attempt  be  made  to 
loosen  the  adhesions.  Should  this  occur,  the  rent  should  be  imme- 
diately closed  with  fine  catgut,  and  a  Mikulicz  drain  carried  down- 
ward among  the  intestines  at  the  point  of  rupture.  This  shoukl  be 
packed  with  strands  of  gauze  which  can  be  gradually  removed. 
Considerable  injury  to  the  intestines  may  require  resection  of  the 
wounded  portion. 

The  writer's  experience  has  convinced  him  of  the  value  of  abdom- 
inal incision  with  through-and-through  drainage  in  septic  cases. 
Incision  of  the  posterior  vaginal  fornix  is  useful  only  in  strictly  cir- 
cumscribed abscess.  The  operator  obtains  but  a  partial  and  inac- 
curate knowledge  of  the  condition  of  the  pelvic  and  abdominal  organs 
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by  this  method.  With  abdominal  incision  an  accurate  diagnosis  can 
be  made,  foci  of  infection  intelligently  dealt  with,  and  free  drainage 
secured.  Some  most  unpromising  cases  will  recover  with  this  treat- 
ment. 

Multiple  Abscess  Complicating  the  Puerperal  State. — In  prolonged 
puerperal  sepsis  the  patient  may  become  pyemic  and  abscesses  develop 
in  the  joints,  in  the  cellular  connective  tissue,  in  the  pelvis,  the 
peritoneal  cavity,  and  in  the  kidney.  In  the  writer's  experience  a 
woman  in  prolonged  puerperal  sepsis  had  fifteen  joint  abscesses  com- 
pUcating  her  recovery,  which  required  a  period  of  more  than  six 
months.  In  these  cases  the  abscesses  must  be  opened  and  drained  as 
soon  as  their  presence  can  be  n^cognized.  It  is  better  to  incise  the 
infected  tissue  too  early  than  too  late.  Drainage  may  be  secured  by 
gauze,  by  strands  of  gauze  covered  by  rubber,  or  by  the  soft-rubber 
drainage-tube.  Irrigation  of  abscess  cavities  should  be  employed 
with  caution,  and  should  be  limited  to  salt  solution.  Packing  and 
drainage  with  10  per  cent,  iodoform  gauze  will  often  cause  the  abscess 
cavity  to  granulate  rapidly. 

Surgical  kidney  may  reciuire  nephrectomy  or  nephrotomy.  Such 
patients  will  become  exhausted  by  pain  and  long-continued  infection 
imleas  the  general  vigor  be  maintained  by  stimulation  with  the 
free  use  of  alcohol.  While  the  patient's  recovery  may  be  tedious, 
it  is  often  surprisingly  good  when  the  nature  of  the  infection  is 
considered.    The  patient  may  become  apparently  as  well  as  ever. 
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PUERPERAL  MASTITIS 

This  infection  is  recognized  as  developing  from  one  of  two  causes. 
It  has  been  shown  by  several  observers,  the  writer  among  them, 
that  the  milk  within  the  breast  mav  contain  bacteria  before  the 
child  has  attempted  to  nurse  and  without  a  discoverable  lesion  upon 
the  nipple  or  breast.  The  mother  may  be  without  symptoms  in 
these  cases,  but  the  effort  to  nurse  often  results  in  slight  abrasions 
or  wounds  of  the  nipple,  through  which  bacteria  from  the  milk  gain 
access  to  the  subcutaneous  and  cellular  tissues.  Ix)calized  infec- 
tion, becoming  an  abscess,  may  speiHlily  develop.    The  child  ako 
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may  suffer  from  intestinal  infection  after  taking  milk  from  such  a 
mother.  Breast  abscess  may  result,  depending  in  its  extent  and  dura- 
tion u{)on  the  local  conditions  in  the  breast. 

In  the  more  usual  varieties  of  breast  abscess  the  wound  or  abra- 
sion upon  the  nipple  may  be  recognized  as  the  point  of  entry  of  the 
infection.  This  will  usually  travel  along  the  milk-ducts  until  a  sinus 
has  become  infected.  As  the  breast  becomes  turgid  with  increased 
secretion  the  conditions  become  more  and  more  favorable  for  the 
formation  of  pus. 

Abscess  frequently  occurs  in  the  subcutaneous  and  areolar  tissues 
around  the  nipple,  the  infection  spreading  thence  into  the  deeper 
portions.  In  extreme  cases  the  breast  may  become  honey-combed^ 
and  in  neglected  cases  abscesses  may  burst  near  the  nipple  over  va- 
rious portions  of  the  breast  or  in  the  axilla. 

In  treating  puerperal  ma^stitis  the  effort  to  prevent  the  forma- 
tion of  pus  may  further  its  development.  While  simple  engorge- 
ment of  the  breast  will  yield  safely  to  fomentation,  massage,  and 
pumping,  should  infection  be  present,  these  measures  serve  efficiently 
to  increase  its  vigor  and  the  extent  of  its  development.  It  is  a  safe 
clinical  rule  to  avoid  fomentation,  massage,  and  pumping  if  these 
measures  properly  applied  increase  the  patient's  suffering  and  cause  a 
*rise  in  temperature. 

In  the  presence  of  beginning  localized  infection  in  the  areola 
about  the  nipple  an  incision  shoukl  be  made  as  soon  as  possible.  The 
prompt  emptying  of  a  small  abscess  in  this  location  may  prevent  gen- 
eral infection  of  the  breast  and  bring  the  attack  of  mastitis  to  a 
spealy  termination.  Even  if  pus  has  not  formed,  no  harm  can  come, 
under  antiseptic  precautions,  from  incising  the  hanlened  and  in- 
flamed area  near  the  nipple.  If  no  focus  of  infection  can  be  detected, 
but  the  milk  contains  abundant  bacteria,  and  if  the  whole  breast 
be  slightly  sensitive  and  enlarged,  infection  of  the  milk-ducts  is  un- 
doubtedly present.  If  abscess  has  not  developed  the  milk-ducts  may 
be  at  least  partially  drained,  followed  by  the  patient  use  of  the 
breast-pump.    The  milk  should  not  be  taken  by  the  child,  but  should 
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be  immediately  destroyed.  If  the  patient  has  had  several  rises  of 
temperature  above  101°  F.,  if  the  pulse  remains  persistently  al- 
though but  moderately  elevated,  and  if  there  has  been  fox'  several 
days  tenderness  over  one  or  more  areas  of  the  breast,  abscess  must 
be  suspected.  While  in  pronounced  cases  fluctuation  may  be  detected, 
in  many  cases  it  cannot  be  recognized.  If  the  operator  waits  for  dis- 
tinct fluctuation  he  may  delay  until  the  breast  is  the  site  of  several 
abscesses. 

The  patient's  convalescence  will  be  more  rapid  and  complete  if 
incision  be  practised  without  waiting  for  pronounced,  widespread 
fluctuation.  Under  anesthesia  incisions  should  be  made  parallel 
with  the  course  of  the  milk-ducts,  first  through  the  areola  surround- 
ing  the  nipple  sufficiently  to  enable  the  operator  to  introduce  his 
gloved  finger.  Pressure  should  then  be  made  in  various  directions, 
and  if  infection  be  present  with  abscess  the  infected  tissue  will  yield 
and  the  abscess  be  discovered.  Should  this  not  occur,  other  incisions 
should  be  made  over  portions  of  the  breast  which  have  been  espe- 
cially sensitive,  or  where  redness  has  developed,  or  where  increased 
resistance  or  bogginess  can  be  detected  by  touch.    The  finger  again 

should  explore  such  areas,  when  an  abscess  will  usually  be  discovered. 
In  draining  an  infected  breast  the  writer  has  found  great  advan- 
tage in  through-and-through  drainage  with  two  tubes  passing  through 
the  breast  and  crossing  near  the  nipple.  Incisions  may  be  made 
near  the  borders  of  the  breast  in  the  two  upper  and  two  lower  quad- 
rants. With  the  fingers  an  effort  should  be  made  to  find  areas  of 
softened  and  infected  tissue,  to  break  down  such  areas,  and  to  estab- 
lish tracts  for  drainage  extending  completely  through  the  breast. 
A  long  curved  forceps  may  then  be  inserted  through  the  original  in- 
cision near  the  nipple,  carried  through  the  tissue  of  the  breast,  and 
made  to  emerge  at  the  upper  and  then  at  the  lower  openings.  Me- 
dium-sized perforated  rubber  drainage-tubes  should  then  be  drawn 
completely  through  the  breast  from  above  downward.  These  two 
tubes  cross  in  the  central  opening  near  the  nipple.  They  are  then 
washed  thoroughly  by  an  injection  of  saline  solution  with  a  piston 
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syringe,  the  incision  near  the  nipple  drained  with  a  strand  of  gauze, 
and  the  breast  covered  with  a  copious  antiseptic  dressing.  Once  or 
twice  daily  the  tube  should  be  irrigated  or  syringed  out  with  salt 
solution,  with  the  gauze  packing  near  the  nipple  renewed.  As  the 
infection  subsides  the  tubes  should  be  drawn  downward  from  above 
and  gradually  cut  off  until  they  are  completely  removed.  The  lower 
opening  should  be  kept  patent  by  packing  with  strands  of  iodoform 
gauze.  As  soon  as  possible  after  operation  the  patient  should  assume 
the  recumbent  or  sitting  posture  to  facilitate  drainage. 

During  the  course  of  puerperal  mastitis,  although  the  initial  abscess 
may  have  been  opened  and  drained,  others  in  various  portions  of  the 
breast  may  develop.  These  must  be  separately  incised  unless  the 
through-and-through  drainage  described  by  the  writer  has  been 
employed.  In  the  latter  event  the  small  abscesses  will  usually  burrow 
through  into  the  drainage  tracts  and  thus  discharge  their  contents. 

A  complete  diagnosis  of  the  condition  present  may  be  obtained 
by  a  bacteriologic  examination  of  the  pus  discharged  from  the  in- 
fected breast.  Should  tuberculous  infection  be  demonstrated,  as 
soon  as  the  patient's  condition  permits  the  breast  should  be  com- 
pletely removed.  If  the  infection  found  be  streptococci  and  staphy- 
lococci, free  drainage  will  suffice. 

Mastitis  in  the  Newborn. — ^The  newborn  infant  may  develop 
mastitis  without  perceptible  symptoms  and  without  a  perceptible 
lesion  through  which  infection  may  have  entered.  In  these  cases  the 
infection  may  have  come  through  the  blood-stream  or  through  some 
slight  lesion  in  the  skin  about  the  nipple  which  has  not  been  per- 
ceived. Redness,  swelling,  and  hardness  of  the  breasts  develop, 
followed  by  the  gradual  formation  of  pus  Incision  should  be  prac- 
tised as  soon  as  the  presence  of  pus  is  suspected,  and  the  abscess- 
cavity  irrigated  with  salt  solution  and  packed  with  sterile  gauze. 
Daily  irrigation  with  salt  solution  should  be  used  until  the  cavity 
closes.  But  very  little  reaction  occurs  in  these  cases,  the  infants  are 
little,  if  at  all,  disturbed  and  usually  nurse  without  interruption. 

In  prolonged  cases  of  puerperal  ma^stitis,  where  suppuration  has 
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seriously  depleted  the  patient's  general  strength,  removal  of  the 
infected  breast  niay  be  indicated.  The  operation  is  performed  by 
the  ovoidal  incision,  and  the  breast  and  its  surrounding  fat  removed 
down  to  the  subjacent  fascia.  The  wound  should  be  draineil  for 
several  days  after  the  removal  of  the  breast. 

Where  supernumerary  collections  of  mammary  tissue  are  present 
which  do  not  communicate  with  the  normal  glands,  infection  or 
abscess  may  be  threatened  through  retention  of  milk.  In  a  case  in 
the  experience  of  the  writer  the  patient,  a  multipara,  was,  after  each 
confinement,  greatly  annoyed  by  the  swelling  of  supernumerary 
breast  tissue  situated  near  the  bonier  of  the  axilla.  Fortunatelv, 
this  communicated  with  the  mammary  gland,  and  pressure,  with  the 
application  of  a  bandage,  and  gentle  massage  sufficed  to  empty  this 
tissue  sufficiently  to  prevent  engorgement  and  formation  of  absc(»ss. 
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PART  IV 


THE  SURGERY  OF  THE  NEWBORN 


ASPHYXIA 

In  dealing  with  asphyxia  in  the  newborn  the  ordinary  methods 
of  resuscitation  practised  by  obstetricians  are  usually  successful. 
Where  there  is  some  obstruction  to  the  entrance  of  air  in  the  trachea 
the  obstetrician  may  be  called  upon  to  catheterize  the  trachea  and, 
rarely,  to  perform  tracheotomy.  The  insertion  of  the  tracheal  cathe- 
ter can  usually  be  effected  without  difficulty,  the  operator  taking 
the  precaution  to  secure  a  good  light  in  the  child's  mouth  and  to 
place  the  child's  head  and  neck  in  a  favorable  position.  The  head 
should  be  thrown  backward,  the  tongue  drawn  forward,  and  care 
should  be  taken  not  to  pass  the  catheter  into  the  esophagus.  Aspira- 
tion of  mucus  and  blood  from  the  trachea  may  be  performed  by  attach- 
ing a  piece  of  rubber  tubing  to  the  catheter  and  cautiously  re- 
moving the  retained  material  by  a  strong  piston  syringe.  If  it  is 
desired  to  introduce  air  through  the  catheter,  this  may  be  done  by 
a  rubber  bulb  or  by  direct  insufflation  from  the  mouth  of  the 
operator. 

In  practising  tracheotomy  upon  the  newborn  the  operator  should 
avoid  the  enlarged  thymus  gland,  which  will  bleed  freely.  The 
small  size  of  the  trachea  may  make  the  operation  difficult,  but  the 
operator  should  take  sufficient  time  to  thoroughly  expose  the  trachea 
before  attempting  to  open  it.  A  medium-sized  rubber  catheter  will 
often  be  found  to  serve  better  than  the  silver  tracheotomy  tube. 
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UMBILICAL  HEMORRHAGE 

Hemorrhage  may  occur  from  the  umbilicus  of  the  newborn,  from 
wounds  in  the  umbilical  vessels,  or  from  a  disordered  state  of  the 
mfant's  blood.  In  the  former,  bleeding  is  controlled  by  passing  two 
pins  or  large  needles  at  right  angles  beneath  the  vessels,  and  then 
adjusting  a  figure-of-eight  ligature  about  the  needles.  The  operator 
may  prefer  to  expose  the  vessels  and  ligate  them  individually.  To 
avoid  infection  it  is  well  to  ligate  the  vessels  in  addition,  as  near  the 
tip  as  possible,  with  very  fine  catgut  or  silk.  Pressure  should  be 
made  over  the  umbilicus  with  a  firm  pad  of  gauze. 

If  umbilical  hemorrhage  results  from  the  infected  condition  of 
the  blood,  surgical  methods  to  check  the  hemorrhage  will  be  useless, 
for  this  disorganized  blood  will  ooze  through  the  vessels,  and  umbilical 
hemorrhage  is  accompanied  in  these  cases  by  hemorrhage  into  the 
intestines,  into  the  bronchial  tubes,  the  parenchyma  of  the  lungs, 
and  other  viscera.  Subcutaneous  hemorrhage  occurs  in  petechial 
spots  and  but  few  of  these  patients  recover.  Such  cases  are  the 
result  of  infection  usually  developing  in  the  intestines,  and  in  the 
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experience  of  the  writer  the  most  efficient  treatment  consists  in  thor- 
ough irrigation  of  the  large  intestine  with  normal  salt  solution. 
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UMBILICAL  HERNIA 

While  ordinary  slight  protrusion  of  the  stump  of  the  umbilical 
cord  requires  only  the  patient  application  of  a  pad  and  bandage,  in 
some  cases  there  is  congenital  lack  of  tissue,  and  operative  treatment 
is  indicated.  If  possible  this  should  be  done  without  anesthesia, 
as  newborn  infants  bear  anesthesia  badlv.  The  sac  should  be  dis- 
sected  out  and  its  edges  brought  accurately  together  by  continuous 
fine  catgut  sutures.  Some  operators  prefer  to  use  fine  silk  for  this 
purpose.  The  fascia  and  skin  are  closed  accurately  and  a  gauze 
dressing  applied  with  a  snugly  fitting  abdominal  bandage.  Opera- 
tion in  these  cases  is  usually  successful. 
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THE  SURGICAL  TREATHENT  OF  FRACTURES  IN  THE  NEWBORN 
After  a  difficult  labor  with  severe  birth  pressure  the  chiki  may 
be  bora  with  a  fracture  of  the  cranial  vault.  Should  this  be  depressed, 
operation  is  indicated  and  will  often  prove  successful.  The  scalp 
should  be  incised  over  the  point  of  fracture  and  the  bony  fragments 
cautiously  brought  into  their  normal  position  as  nearly  as  possible. 
If  the  dura  mater  be  found  to  be  injured  the  retainetl  bloorl-clot  shouki 
be  gently  removed  and  the  edges  of  the  dura  mater  brought  together 
with  fine  catgut.    If  oozing  be  present  a  very  small  strand  of  gauze 


Figs.  248  and  249. — Incientfttion  of  skull  removed  by  opertttion  (Kerr), 

may  be  left  in  the  lower  angle  of  the  wound  as  a  drain,  or  a  few  strands 
of  silkworm  gut  may  be  laid  at  the  bottom  of  the  wound. 

Unfortunately,  cases  of  difficult  birth  with  cranial  fracture  often 
result  in  rupture  of  cranial  vessels,  producing  hemorrhage  into  the 
substance  of  the  brain.  If  such  be  considerable,  the  raising  of  depressed 
portions  of  bone  will  not  be  foHowefl  by  much  improvement,  and 
the  child  will  perish  as  a  result  of  the  intracranial  bleeding. 

Fractures  of  the  Upper  Extremities, — Fractures  of  the  clavicle 
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sre  not  uncommon  during  labor  in  children  whose  shoulders  are  much 
above  the  average  and  with  whom  delivery  is  artificially  accom- 
plished. Such  fractures  are  commonly  greenstick  in  variety,  com- 
plete fracture  being  exceedingly  rare.  There  is  distinct  mobility 
with  di.splacement  of  fragments  at  the  site  of  injury,  and  the  contour 
of  the  shoulder  is  altereil. 

To  keep  such  fragments  in  apposition  the  child  may  be  placed  on 


its  back  upon  a  firm  pillow.  If  it  can  be  maintained  in  this  position 
the  fragments  will  come  into  apposition  without  difficulty.  As  this 
may  be  difficult,  the  child  may  be  bandaged  upon  the  pillow  by  a 
broad  figure-of-eight  flannel  bandage  passed  over  the  site  of  frac- 
ture and  also  encircling  the  opposite  shoulder. 

In  a  case  of  double  fracture  of  the  clavicle  occurring  in  the  prac- 
tice of  Dr.  George  A.  Ulrich,  Demonstrator  of  Obstetrics  in  the  Jeffer- 
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Fig.  "J51. — Fracture  of  arm  folIoniriK  difficult  delivery  liy  version. 

son  Medical  College,  the  fracture  was  treated  by  placing  the  infant 
on  a  paiUlixl  narrow  boanl,  24  inche.s  long  ami  7  inches  wide.  Acro^ 
this  was  placed  a  narrow  piece,  one-quarter  of  the  dir^tance  from  the 


— (Jreenstick  fracture  following  difficult  delivery;  breecli  extraction. 
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top,  and  firmly  fastened.  The  child's  arms  were  carried  upward, 
absorbent  cotton  placed  between  the  arras  and  the  sides  of  the  body 
to  avoid  bringing  the  skin  surfaces  together,  and  the  anns  were  band- 
aged to  the  sides.     A  firm  pad  was  inserted  between  the  shoulders  and 


Fig.  253.— Callua  formed  in  fracture  of     Fig.  254.— Fracture  of  both  cUviclea  in 
tlie  humerua.  difiicult  birth.     Mode  of  dressing. 

over  each  clavicle     This  apparatus  remained  upon  the  child  for 
eighteen  days,  and  upon  its  removal  perfect  union  had  resulted. 

Fractures  of  the  humerus  may  occur  during  difficult  version  and 
extraction,  in  brining  down  the  arms.    Fracture  of  the  humerua 
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may  also  develop  in  spontaneous  birth  with  vertex  presentation  if 
the  arm  prolapses  beside  the  head.  In  treating  theee  ca&cs  a  splint 
of  soft  pasteboard  or  spongiopiline  covered  with  cotton  and  gauze  may 
be  fitted  over  the  fracture  and  kept  in  place  by  gauze  bandages. 
The  splints  should  be  frequently  removed,  as  callus  speedily  forms, 
and  care  should  be  taken  not  to  exorcise  undue  pressure  upon  the 
tissues.  As  soon  as  callus  forms  the  splint  should  be  discarded  and 
the  child  allowed  to  move  the  arm  freely. 


Fig.  255.— Complete  fracture  of  the  humerus  in  difficult  extraction,  with  cmniotomy. 

Fractures  of  the  femur,  though  rare,  may  occur  in  flifficult  vorsioo 
and  extraction.  A  good  rt;sult  is  usually  obtained  by  the  use  of  splints 
only,  without  extension;  but  should  evident  shortening  develop,  the 
child  may  be  ban<laged  upon  a  pillow  and  extension  applied. 

In  the  writer's  experience  serious  deformity  has  not  followed  thia 
accident. 
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THE   SURGICAL  TREATnENT  OF  BRACHIAL  PALSY  IN  THE  NEW- 
BORN 

Injuries  to  the  brachial  plexus  may  result  from  violent  and  rapid 
delivery  of  the  child,  the  hea<l  presrnting  after  the  birth  of  the  ami, 


Fig.  356.  Fig.  2S7. 

FiRs.  256  and  2.i7. — Paralysis  ot   upper  extremily  after  difficult  birth,  cured   by 
operation. 
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or  when  difficulty  is  experienced  in  bringing  down  the  shoulders.  In 
cases  of  breech  labor  with  extraction,  if  the  arms  become  extended 
above  the  head  and  must  be  forcibly  brought  down,  injury  may  also 
occur.  The  condition  is  recognizetl  by  loss  of  motion  on  the  affected 
side,  with  gradual  atrophy  and  alterations  in  the  temperature.     If  the 


Fig.  258. — Sldagram  of  infant's  body.    Difficult  delivery.    P&reas  of  left  upper 
extremity,  ahowiiig  the  absence  of  ftacture. 


brachial  plexus  be  exposed,  the  loops  of  the  fourth,  fifth,  and  sixth 
cer\'ical  nerves  are  found  moat  commonly  affected.  Occasionally 
the  sternocleidomastoid  muscle  is  also  injured.  In  some  cases  of 
fracture  of  the  clavicle  and  fracture  of  the  humerus  a  resulting  callus 
has  produced  injury  to  the  brachial  plexus.    Separation  of  the  epipb- 
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ysis  may  also  be  present.  Stalper '  found  that  actual  laceration 
of  the  nerve-fibers  is  exceedingly  rare.  The  connective  tissue  sur- 
rounding the  nerves  is  often  lacerateil  and  callus  of  connective  tissue 


Fig.  259. — Sldflgram  of  infant's  body.     Difficult  delivery.     Paresis  of  left  Upper 
extremity,  showing  the  absence  of  fracture. 

forms  which  compresses  and  injures  the  nerve-trunks.  Where 
spontaneous  labor  is  unduly  prolonged,  cerebral  compression  may 
result  in  injury  to  the  motor  centers  supplying  the  upper  limbs. 

'  Mooatsschrift  f.  GeburtsliUlte  und  Gynakologie,  Band  14,  p.  14,  1901. 
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In  many  cases  injurU'w  to  the  brachial  plexus  do  woll  when  treated 
by  splints,  by  massage,  and  the  galvanic  current.    The  injured  extrem- 


Fig.  260.— Skiagram  of  infant's  bmly.     Difficult,  deliveiy.     Paresis  of  left  uppei 
extremity,  BliOHinR  tlie  ab.^^nce  of  fractiire. 

ity  must  be  kept  warm.     If  temlcncy  to  contraction  develops,  a  splint 
should  be  fittcL     Kennedy,' Clark,  Taylor,  and  Prout'  have  secured 

'  llritish  Medical  Journal,  vol.  1,  p.  2tlS,  1003.  and  No.  2286,  p.  1065,  1904. 
'  Ampriciin  Journal  of  tlie  Medical  Sciences,  p.  C70,  October.  1905. 
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good  results  when  contraction  developed  by  cutting  down  upon  the 
brachial  plexus,  isolating  injured  nerves,  freeing  them  from  sur- 
rounding adhesions,  excising  the  thickened  trunks,  and  suturing  the 
severed  ends  with  fine  catgut.  This  operation  is  best  performed 
when  the  child  is  several  months  old. 
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INJURIES  TO  THE  SCALP 

Injuries  to  the  fetal  scalp  received  during  labor  are  usually  con- 
tused wounds  which  rarely  require  suture.  Shoukl  hemorrhage 
occur  from  vessels  which  can  be  isolated,  they  may  be  tied,  or  if  the 
vessels  cannot  be  secured,  a  curved  needle  armed  with  fine  catgut 
should  be  passed  deeply  beneath  the  bleeding  area,  and  hemorrhage 
thus  controlled  by  pressure.  Antiseptic  solutions,  with  the  exception 
of  boric  acid,  should  not  be  applied  to  wounds  upon  the  newborn 
child  because  of  the  danger  of  absorption  and  poisoning.  Contused 
wounds  may  be  powdered  with  boric  acid  or  with  a  sterile  substance, 
such  as  baked  starch,  and  the  powder  allowed  to  form  a  protective 
crust  or  covering.  Where  surgical  dressings  are  necessary,  sterile 
gauze  may  be  retained  in  position  by  a  skullcap  or  by  zinc  oxid 
adhesive  plaster. 
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Cephalhematoma. — This  common  injury  to  the  scalp  and  cranium 
is  often  accompanied  by  bruising  or  laceration  of  the  steraocleido- 


Fig.  361. — CephalhentAtoma. 

mastoid  muscle.    In  both  cases  the  lesion  is  essentially  an  extrava- 
sation of  blood  with  rupture  of  capillaries,  injury  to  connective  tissue. 


Fig.  262. — rppliftlhematomft. 

and  in  the  cranial  injury  bruising  of  the  periosteum,  and  sometimes 
separation  over  a  considerable  ari-a. 


INJURIES  TO   THE    SCALP 


This  injury  develops  in  cases  where  the  resistance  of  the  mother's 
tissues  has  caused  unusual  pressure,  or  where  premature  rupture  of 


Rg.  263, — Compression  of  the  fetal  head  in  the  biparietal  diameter  in  a  patient  who 
hati  strong  labor-pains  before  delivery  by  section. 

the  membranes  or  the  use  of  forceps  have  complicated  labor.     By 
some  an  abnornml  growth  of  hair  upon  the  child's  hea<I  has  been 
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considered  a  predisposing  cause.  The  injury  has  also  been  observed 
after  spontaneous  labor  without  complications,  in  which  its  cause 
could  not  be  detected. 

When  blood  accumulates  beneath  the  periosteum  upon  the  internal 
surface  of  the  cranial  bones  it  forms  internal  hematoma.  This  can 
be  diagnosticated  only  by  pressure  symptoms,  which  gradually 
develop. 

In  cases  where  the  head  is  strongly  twisted  to  one  side  and  a  con- 
siderable pressure  is  exerted  upon  the  neck,  hematoma  of  the  sterno- 
cleidomastoid muscle  may  develop.  The  tumor  is  found  in  the  belly 
of  the  muscle  and  may  become  distinctly  hard  and  painful  upon 
pressure.  The  muscle  itself  is  sometimes  torn  and  its  sheath  infil- 
trated. 

Torticollis  may  be  congenital,  developing  within  the  uterus 
from  pressure,  usually  the  result  of  some  complicated  position  or 
presentation.  This  causes  pressure  upon  the  blood-vessels,  resulting 
in  atrophy  with  interstitial  myositis. 

Treatment, — In  treating  hematoma  of  the  cranium  or  sternocleido- 
mastoid muscle  the  operator  must  await  the  formation  of  a  definite 
tumor  and  its  limitations  by  inflammation.  Usually  these  cases  do 
not  require  incision  and  drainage.  The  skin  should  be  carefully 
cleansed  and  a  protective  dressing  of  sterile  gauze  should  be  worn. 
Should  the  clot  become  softenal  and  absorption  be  unduly  prolonged, 
it  may  be  incisal,  the  clot  removed,  and  the  torn  vessels  isolated 
and  tied.  The  cavity  of  the  clot  should  be  firmly  packed  with  sterile 
gauze.  This  packing  should  be  renewed  with  irrigation  with  salt 
solution  until  the  cavity  is  obliterated. 

In  dealing  with  congenital  torticollis,  as  soon  as  the  child's  general 
vigor  has  become  established  such  operation  as  is  indicated  in  this 
condition  may  be  performed. 

LESIONS  OF  THE  FACE  AND  THE  ORGANS  OF  SPECIAL  SENSE 

In  addition  to  contused  wounds  upon  the  face,  the  newborn  child 
may  present  malformations  which  should  receive  attention  even  in 
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the  first  weeks  of  life.  Hare-lip  ami  cleft  palate,  if  extensive,  cannot 
be  operated  upon  at  once,  but  something  can  be  done  to  bring  together 
the  gaping  parts  by  daily  pressure.  The  physician,  or  the  nurse  in 
his  absence,  should  apply  the  fingers  firmly  against  the  inaxitlar)' 
bones  and  make  firm  pressure  directly  toward  the  central  line  of  the 
cranium  several  times  daily.  In  the  experience  of  the  writer  a  per- 
ceptible gain  has  foUoweil  this  simple  procaiurc. 

Hare-lip  may  be  operated  upon  as  soon  as  the  child  is  vigorous 
enough  to  bear  moilerate  blood  loss.     Deep  anesthesia  should  be 


Fig.  264. — Head  of  child  bruised  by  ineffectual  sttempts  »t  forceps  delivery. 
Mother  dehveted  by  Porro  operation.  The  child  suirived,  with  loss  of  siglit  b  the 
bruised  eye. 

avoided,  and  the  operation,  if  possible,  performed  without  anes- 
thesia. The  more  extensive  operation  ujwn  the  palate  must  be 
deferred  until  the  child  is  older. 

Injuries  to  the  Ear. — In  unskilful  delivery  by  forceps  or  in  violent 
and  forcible  extraction  the  ear  of  the  child  may  be  wholly  or  partially 
severed.  The  internal  ear  will  be  injured  if  the  pressure  has  been 
severe,  the  cranial  bones  will  be  fractured,  and  the  scalp  considerably 
lacerated.  If  such  injuries  are  extensive  a  fatal  result  will  soon 
follow,    ^\^lere  the  chikl's  condition  justifies  it,  lacerations  should 
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be  promptly  repaired  with  fine  sterile  catgut.    Mastoid  injury,  should 
mfection  follow,  must  be  treated  by  early  drainage. 

Injuries  to  the  Eye. — Long-continued  pressure  frequently  causes 
hemorrhage  into  the  retina  and  extravasation  of  blood  into  the 
chambers  of  the  eye.  In  some  cases  these  injuries  are  accompanied 
by  fractures  of  the  cranial  bones.  Unsuccessful  attempts  at  forceps 
delivery  may  rupture  some  of  the  coats  of  the  eye,  ruining  its  refrac- 
tive media.  That  such  injuries  are  not  infrequent  is  shown  by 
Paul.*  In  200  newborn  infants  there  was  retinal  hemorrhage  in  50 
per  cent,  of  those  bom  through  contracted  pelves.  In  spontaneous 
birth  the  same  lesion  was  observed  in  40  per  cent.  Where  labor 
was  complicated  and  severe,  without  pelvic  contraction,  hemorrhage 
into  the  retina  occurred  spontaneously,  and  there  was  retinal  bleeding 
of  variable  extent  in  one-fifth  of  the  cases.  Should  the  child  be  bom 
with  a  dislocated  eye,  forced  from  its  socket  by  severe  pressure,  the 
eyeball  should  be  immediately  replaced  and  the  eye  bandaged  with 
gauze  saturated  with  boric  acid  solution  or  sterile  salt  solution. 
An  ophthalmologist  should  be  sunmioned  to  such  cases  as  soon  as 
possible. 

Bibliography  of  Injuries  to  the  Head  and  Face  in  the 

Newborn 

Brav:  New  York  Medical  Journal,  No.  86,  p.  499,  1907. 

Bugge:  Zentralblatt  f.  Gynakologie,  No.  32,  1907. 

Doring:  Zentralblatt  f.  Chirurgie,  No.  34,  1907. 

Ginzburg:  Inaug.-Diss.,  Berlin,  1907. 

Heinlein:  Miinchener  med.  Wochens.,  No.  54,  p.  2619,  1907. 

Peters:  Archiv  f.  Augenhlkde.,  Band  56,  Heft  4,  1907. 

von  Sicherer:  Deutsche  med.  Wochens.,  No.  33,  p.  1564,    1907. 

CONGENITAL  LACK  OF  DEVELOPMENT 
In  the  diagnosis  of  fractures,  dislocations,  and  other  injuries  to 
the  bones  of  the  newborn  care  must  be  taken  not  to  mistake  mal- 
formations and  lack  of  development  for  recent  injuries.    Sperling' 
found  by  examining  fetal  bones  with  the  x-ray  and  microscope  that 

^  Inaugural  Dissertation,  Halle,  1900. 

2  Zeitschrift  f.  Geburtshiilfe  und  Gynakologie,  Band  26,  p.  1134,  1902. 
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many  cases  of  supposed  fracture  were  congenital  lack  of  develop- 
ment. The  most  frequent  cause  of  these  conditions  was  adhesions 
in  the  amnion  occurring  during  the  first  and  second  months  in  the 
development  of  the  embryo.  Periostitis  with  infiltration  by  small 
cells  is  the  lesion  usually  present,  without  bending  of  the  bones  or 
callus.  In  60  per  cent,  of  cases  which  had  been  diagnosticated  as 
fractures  occurring  in  the  uterus,  congenital  malformation  was  found 
to  be  the  lesion  present.  The  most  striking  example  of  this  is  seen 
in  congenital  deformity  and  dislocation  of  the  hip-joint. 

Such  cases  are  rarely  suitable  for  surgical  treatment  until  the 
child  has  passed  several  years  of  life.  The  surgeon  may  then  choose 
between  Lorenz's  method  in  cases  of  dislocation  of  the  hip-joint  or 
the  open  method  by  incision  practised  extensively  by  Hoffa. 
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THE  SURGICAL  TREATMENT  OF  INFECTION  IN  THE  NEWBORN 

The  umbilicus  is  the  point  of  entrance  of  infection  in  the  majority 
of  cases  in  newborn  children.  This  is  frequently  accompanied  by 
wounds  or  abnormalities  in  the  umbilical  vessels,  and  is  usually 
preceded  by  umbilical  hernia.  The  umbilicus  does  not  normally 
close  and  there  remains  an  open  granulating  surface  through  which 
infection  readily  enters.  In  some  cases  an  umbilical  fungous  growth 
develops  which  bleeds  on  contact. 

In  treating  these  conditions,  umbilical  hemorrhage  must  be  pre- 
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vental  as  far  as  possible  and  promptly  controlled.  Fungous  growths 
of  the  umbilicus  may  be  ligated  or  destroyed  by  the  actual  cautery. 
Should  infection  be  present,  but  little  can  be  done  surgically  to  limit 
its  extent.  The  umbilical  surface  may  be  cleansed  thoroughly  with 
salt  solution  and  sterile  dressings  applied.  Should  persistent  oozing 
of  dark  fluid  blood  occur,  it  is  a  symptom  that  the  blood  has  become 
extensively  infected  and  a  fatal  termination  usually  follows. 
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CIRCUMCISION 

The  traditional  eight  days  for  the  performance  of  this  opera- 
tion may  be  selected  by  the  oKstetrician  if  the  religious  views  of 
the  parents  of  the  child  suggest  its  election.  If  not,  any  conve- 
nient time  during  the  first  month  or  six  weeks  may  be  chosen.  In 
newborn  children  anesthesia  is  contraindicated,  as  the  operation  can 
be  done  more  safely  without  it,  and  the  child  suffers  but  little  dis- 
turbance and  inconvenience.  In  cases  which  seem  to  promise  the 
avoidance  of  the  operation  the  prepuce  should  be  thoroughly  dilated 
and  retracted  and  adhesions  separated  by  a  blunt-pointed  probe. 
Sterile  olive  oil  should  be  freely  applial  to  prevent  the  adhesions 
from  re-forming.  If  the  child  be  under  the  care  of  an  intelligent 
nurse  this  simple  procedure  will  often  be  sufficient. 

In  cases  where  there  is  great  contraction  or  where  dilation  is  fol- 
lowal  by  but  temporary  relief,  circumcision  gives  the  only  promise 
of  success. 

In  performing  the  operation  the  obstetrician  must  be  careful  to 
secure  sufficient  assistance  to  completely  control  the  child.    The 
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infant  should  be  placed  upon  a  small  table  suitably  padded  and  in 
a  good  light.  One  assistant  is  required  to  control  the  arms  alone  in 
active,  vigorous  children  where  the  operation  is  done  some  weeks  after 
birth.  In  smaller  children  an  experienced  nurse  can  control  the  lower 
extremities  and  practically  the  upper  as  well.  A  clean  handkerchief 
<lipped  in  cool  water  may  be  introduced  into  the  mouth  so  that  the 
child  can  suck  upon  it  during  the  operation. 

The  parts  should  be  thoroughly  cleansed  with  clean  soap  and 
sterile  water  and  with  boric  acid  solution.  It  is  well  to  take  a  time 
when  the  infant  has  not  been  fed,  thus  preventing  vomiting  after  the 
operation,  and  keeping  the  bottle  as  a  sedative  in  quieting  the  child. 
A  reliable  surgical  assistant  is  necessary  in  addition  to  one  or  two 
nurses. 

The  tip  of  the  prepuce  is  seized  by  hemostatic  forceps  and  drawn 
gently  outward,  and  a  guard,  composed  of  the  handles  of  a  pair  of 
smsM  scissors  or  any  other  suitable  appliance,  is  placed  in  front  of 
the  penis,  compressing  the  prepuce.  The  incision  should  be  slightly 
oblique  from  above,  downward  and  outward.  The  redundant  skin 
shoukl  be  severed  with  blunt-pointed  sharp  scissors  A  knife  shoukl 
not  be  used,  as  a  sudden  motion  of  the  child's  limbs  escaping  the  grasp 
of  the  nurse  might  result  in  an  incised  wound  of  considerable  severity. 
The  severed  tissues  should  be  allowed  to  retract,  and  oozing  tempo- 
rarily checked  by  the  application  of  sterile  sponges.  The  inner  layer 
should  then  be  thoroughly  separated  by  a  blunt-pointed  probe  or 
<lirector,  and  incised  sufficiently  in  the  median  line  above  to  permit 
its  free  retraction.  Retained  secretions  shoukl  be  sponged  away  with 
sterile  water.  Sufficient  of  the  inner  layer  should  then  be  trimmed 
away  to  permit  approximation  with  the  skin  edgas,  a  sufficient  flap, 
if  possible,  being  left  to  cover  the  corona. 

In  the  writer's  experience  this  is  desirable,  and  results  in  less  irri- 
tation than  if  the  tissues  arc  trimmed  to  such  an  extent  that  the  corona 
is  left  exposed.  Care  should  be  taken  not  to  cut  upon  the  dorsal 
aspect  too  far,  lest  the  dorsal  artery  or  vein  be  wounded.  The  obstet- 
rician must  also  take  care  that  the  tissues  are  sufficiently  incised  to 
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permit  free  retraction  without  the  formation  of  a  constricting  band 
when  the  tissues  heal. 

In  the  writer's  experience  good  results  have  followed  the  ligation  of 
the  frenulum  by  a  stitch  passed  from  above  downward  by  two  needles 
threaded  with  the  same  fine  catgut  suture.  These  two  needles  are 
inserted  one  on  each  side  of  the  median  line,  joining  the  mucous  and 
cutaneous  surfaces,  and  the  ends  are  tied  below  upon  the  skin  sur- 
faces. This  sufficiently  secures  the  vessels  and  prevents  hemorrhage. 
Several  additional  stitches  of  fine  sterile  catgut  are  taken  upon  the 
upper  surfaces,  bringing  the  mucous  and  cutaneous  edges  in  apposition. 
The  operator  must  see  to  it  that  the  dorsal  vessels  do  not  bleed  and 
are  properly  secured.  When  oozing  has  ceased,  a  probe  dipped  in 
sterile  olive  oil  should  be  applial  to  the  coronal  region,  thus  prevent- 
ing the  re-formation  of  adhesions. 

If  fine  sterile  catgut  has  been  used  it  is  not  necessary  to  remove 
the  stitches,  as  they  will  be  absorbed  during  the  first  week.  A  nar- 
row strip  of  iodoform  gauze  should  be  applied  about  the  junction  of 
the  severed  edges  and  allowed  to  remain  in  place  from  twenty-four 
to  thirty-six  hours.  This  prevents  oozing  and  infection.  The 
parts  should  be  covered  with  sterile  gauze  upon  which  is  placed  an 
ointment  of  10  per  cent,  boric  acid,  and  the  dressing  retained  in 
position  by  a  T-bandage.  When  urination  occurs  the  gauze  should 
be  renewed,  and,  if  necessary,  the  parts  cleansed  with  boric  acid 
solution  or  sterile  water.  Thirty-six  hours  after  the  operation  the 
child  may  be  placed  in  a  large  basin  with  warm  sterile  water  and  the 
iodoform  gauze  gently  soaked  off.  This  warm  bath  may  be  repeated 
daily  to  advantage.  During  convalescence  the  parts  should  be  pro- 
tected by  sterile  gauze  and  the  boric  ointment  applied  liberally  to 
prevent  re-formation  of  adhesions  and  irritation  from  the  dressings. 
Convalescence  is  usually  complete  in  a  week  or  ten  day^. 

The  complications  attending  circumcision  in  infants  are  hemor- 
rhage, the  re-formation  of  adhesions,  and  the  growth  of  scar  tissue, 
defeating  the  purpose  of  the  operation.  Hemorrhage  should  be  effi- 
ciently prevented  by  a  ligature,  if  necessary,  but  stitches  rarely  fail 


CIRCUMCISION  463 

to  prevent  or  control  bleeding.  If  bleeding  points  must  be  tied,  fine 
catgut  should  be  selected.  Should  oozing  be  excessive,  the  nurse 
should  be  instructed  to  make  pressure  with  a  pad  of  gauze  and  a  T-band- 
age.  Infection  is  prevented  by  aseptic  precautions,  which  should  be 
strictly  carried  out.  In  thirty-six  to  forty-eight  hours  the  edges  of 
the  wound  are  sufficiently  united  to  prevent  infection  under  favorable 
conditions.  Occasionally  in  children  who  are  not  under  good  control 
injuries  may  occur  by  bruising  followed  by  considerable  swelling.  In 
other  cases  marked  swelling  develops,  with  infiltration  of  the  tissues 
by  serum,  which  subsides  without  injury  under  aseptic  care.  In  the 
hands  of  an  experienced  operator,  under  aseptic  precautions,  the 
operation  gives  good  results,  and  should  be  promptly  performed 
unless  dilation  proves  thoroughly  efficient. 

If  the  chikl  be  excessively  restless  and  fretful  a  small  dose  of 
paregoric,  3  to  5  drops,  may  be  given,  with  10  drops  of  brandy.  Usu- 
ally within  an  hour  after  the  operation  the  chikl  will  take  one-half 
or  two-thirds  its  usual  nourishment  eagerly  and  will  drop  asleep. 
If  it  be  excessively  restless,  bromid  of  sodium,  in  1  or  2  gr.  doses, 
may  be  given  as  necessary.  In  cases  where  urination  has  been  pro- 
longed and  difficult  the  child  often  experiences  marked  relief  after 
the  operation,  and  within  a  few  days  is  noticeably  more  comfortable 

and  quiet. 
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Abdomen,  closure  of,  after  celiohysterot- 
omy,  307,  309 
during  pregnancy,  23 
Abdominal  aorta,  compression,  in  post- 
partum hemorrhage,  380 
dressing  after  celiohysterotomy,   308, 
309 
in  celiohysterectomy,  318 
pregnancy,  operation  in,  108 
section,  delivery  by,  300 
methods,  300 
in  pregnancy,  99 
in  rupture  of  uterus,  329 
results,  327 
with  sterilization,  314 
wall,  relaxation,  after  labor,  correction, 
422 
Abortion,  therapeutic,  66 
anesthetic  for,  67 
t^chnic  of,  67 
Abscess,  multiple,  complicating  puerperal 
state,  434 
of  breast  in  newborn,  439 

puerperal,  436 
pelvic,  Pryor's  treatment,  431 

surgical  treatment,  430 
stitch-hole,  after  celiohysterotomy,  314 
Accouchement  forc^,  71,  89 
Acetonemia  after  anesthesia,  36,  37 
Achondroplasia,  318 
Acid,  boric,  41 
carbolic,  41 
Acidosis  after  anesthesia,  36 
Adherent  placenta,  removal  of,  366,  367 
Adrenalin  in  postpartum  hemorrhage,  379 
After-coming  head,  delivery  of,  by  for- 
ceps, 153 
manual  method,  149 
Amniotic  fluid,  escape  of,  into  abdominal 

cavity,  in  celiohysterotomy,  310 
Amputation    of    fetal    parts    to    effect 
delivery,  253 
30 


Anatomy,  17 
Anesthesia,  29,  35 
acetonemia  after,  36,  37 
acidosis  after,  36 
by  lumbar  injection,  33 

with  eucain-adrenalin,  35 
with  scopolamin  morphin,  34,  35 
with  stovain,  34 
chloroform,  32 
complications  after,  36 
effect  of,  on  fetus,  35 
ether,  30 

bronchitis  after,  36 
pneumonia  after,  36 
ethyl  chlorid,  30 

heart  failure  during,  treatment,  37 
in  forceps  delivery,  183 
in  version,  213,  222 
nitrous  oxid,  30 
recovery  from,  33 
spinal,  33 

summary  6f  results,  35 
Anesthetizer,  29 
Anteflexion  of  uterus,  51 

in  pregnancy,  18 
Anteroposterior  diameter  of  pelvic  inlet, 
internal  measurement,  72,  73 
outlet,  measurement,  70 
Anteversion  of  uterus  after  labor,  cor- 
rection, 419 
Antiseptic  fluids,  41 

bichlorid  of  mercury,  41 
boric  acid,  41 
carbolic  acid,  41 
formalin,  41 
lysol,  41 
Aorta,    abdominal,    compression    of,    in 

postpartum  hemorrhage,  380 
Appendicitis  in  pregnancy,  operation  for, 

93 
Appendix,  vermiform,  in  pregnancy,  24, 
93 

465 
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Arg3n^l  in  ophthalmia  neonatorum,  41 
Arm,   fetal,    manual    delivery    through 

vagina,  135 
Asepsis  of  birth-canal,  24 
of  nipples,  41 
of  operator,  42 
Asphyxia  in  newborn,  441 
Assistants  for  obstetric  operations,  49 
Auvard's  eranioclast,  243 
Axis-traction  forceps,  165 
application,  165 
Poulet's  tapes  with,  167 
Tamier's,  167 

Bacillus   coli  communis,  pyelitis  from 

infection  by,  in  pregnancy,  97 
Bacteria  in  birth-canal,  24 
Bag,  de  Ribes',  81 
dilating,  and    bougies,    induction    of 
labor  by  means  of,  78,  81 
for  dilation  of  cervix,  90 
in  placenta  prajvia,  391 
sterilization  of,  40 
Bandage,  Momburg's,  in  placental  sepa- 
ration, 399 
Basiotripsy,  247 

Baumm's  method  of  pubiotomy,  273 
Bed,  selection  of,  in  private  house,  46 
Bichlorid  of  mercury,  41 
Bipolar  version,  221,  222,  223,  225 
Birth-canal.     See  Genital  tract. 
Bladder  during  and  after  labor,  23 
fetal  bones  in,  111 
injury  to,  in  pubiotomy,  272 
irritation  of,  in  ectopic  pregnancy,  110 
wounding  of,  in  celiohysterotomy,  310 
Bones,  cranial,  fractures  of,  from  forceps, 
202 
fetal,  in  bladder.  111 
Bony  union  after  pubiotomy,  failure  of, 

282 
Boric  acid,  41 

Bossi's  dilator  for  dilation  of  uterus,    89 
Bougies,  induction  of  labor  by  means  of, 
76 
dilating  bags  with,  78,  81 
technic,  79 
sterilization  of,  40 
Brachial  palsy  in  newborn,  surgical  treat- 
ment, 449 
Braun^s  cranioclast,  244 


]  Braun's  hook,  253 
Braxton-Hicks'  method  of  version,  216 

treatment  of  placenta  praevia,  391 
Breast,  abscess  of,  in  new-bom,  439 

puerperal,  436 
Breech  delivery,  engagement  in,  122 
manual  method,  136 
complications,  159 
with  premature  fetus,  161 
version  in,  226 
Bronchitis  after  ether  anesthesia,  36 
Brow  presentation,  engagement  in,  121, 

123 
Bumm's    method    of    pubiotomy,    271, 
272 

Carbolic  acid,  41 
Carcinoma  of  uterus,  59 
Cecum,  position  of,  in  pregnancy,  93 
Celiohysterectomy  with   extraperitoneal 
treatment  of  stump,  320 
chart  of  blood-pressure  during, 

324 
complications,  325 
hemorrhage  in,  control,  325 
indications,  320 
recovery  from,  323 
technic,  321 
with  intrapelvic  treatment  of  stump, 
315 
abdominal  dressing,  318 
after-care  of  patient,  318 
comphcations,  320 
control  of  hemorrhage,  316 
indications,  315 
puerperal  period  after,  318 
results,  320 
technic,  315 
Celiohysterotomy,  301 
abdomen  closwi,  307, 309 
abdominal  dressing,  308,  309 
after-care  of  patient,  311 
application  of  forceps  after,  194 
bladder  in,  wounding  of,  310 
care  of  child  after,  312 
closing  uterine  incision,  305,  307 
complications  after,  313 
complications  during,  310 
delivery  of  child,  303,  306 
dilation  of  intestine  after,  313 
of  stomach  after,  313 
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Celiohysterotomy,    escape    of    amniotic 
fluid  into  abdominal  cavity  in,  310 
of  intestine  in,  310 
forceps  delivery  after,  194 
general  care  of  mother  after,  313 
hemorrhage  aft^r,  313 
hemorrhage  in,  control  of,  305 
in  placenta  praevia,  391,  393,  396 
in  suspected  cases,  310 
incising  uterus,  302,  305 
indications  for,  301 
pouring  salt  solution  into  uterus,  304, 

307 
relaxed  uterus  in,  310 
removal  of  uterus  from  abdomen,  304 
septic  infection  after,  314 
stitch-hole  abscess  after,  314 
technic  of,  303 
uterus  closed"  and  contracted,  306 

turned  out  of  abdominal  cavity,  301 
vaginal,  289 
application  of,  295 
complications  after,  292 
for  placenta  praevia,  294 
in  vaginal  delivery,  289 
indications  for,  291,  295 
technic  of,  289 
version  after,  229 
wounding  bladder  in,  310 
Cephalhematoma  in  newborn,  454 

surgical  treatment,  456 
Cephalic  version,  210 
Cephalotribe,  245,  246 
Cephalotripsy,  245 

Cervical  section  in  placenta  prsBvia,  394 
Cervix,  dilation  of,  in  version,  236 

rapid    and    forcible,    89.     See    also 
UteruSj  dilation  of. 
incision  of,  287 
lacerations  of,  immediate  repair,  402 

technic,  403 
section  of  vaginal  extraction  preceded 

by,  287 
torn,  puerperal  hemorrhage  from,  385 
Cesarean  section,  301.     See  also  Celio- 

hyslerotomy. 
Child,  care  of,   after  celiohysterotomy, 
312 
in  induced  labor,  86 
Chloroform  anesthesia,  32 
Cholecystotomy  in  pregnancy,  96 


Circumcision  in  newborn,  460 

complications,  462 
Clavicle,  fracture  of,  double,  in  newborn, 
445 
in  newborn,  444,  445 
Cleft  palate  in  newborn,  treatment,  457 
Cleidotomy,  134,  249 
Coccyx,  injury  to,  from  forceps,  202 
Combined  version,  210,  215.    See  also 

Versiorit  combined. 
Complications  of  breech  extraction,  159 
Confinement  room,  45 
Contracted  pelvis,  application  of  forceps 
m,  207 
irregularly,  127 
version  in,  results,  229 
Comual  pregnancy,  operation  in,  109 
Cranial  bones,  fractures  of,  from  forceps, 

202 
Cranioclasis,  243 
Cranioclast,  Auvard's,  243 

Braun's,  244 
Craniotomy,  240 
instruments  for,  241 
mortality  of,  255 
Smelley's  scissors  for,  241 
unusual  forms,  248 
Cranium,  fracture  of,  in  version,  233 
hematoma  of,  in  newborn,  454,  456 
treatment,  456 
Cul-de-sac,    vaginal,    opening    of,    from 

forceps,  201 
Cyst,  ovarian,  62,  63 

Decapitation,  253 

Deformity  of  fetus,  induction  of  labor  for, 

87 
Delivery  after  pubiotomy,  269 
breech,  manual  method,  136 
complications,  159 
with  premature  fetus,  161 
by  abdominal  section,  300 

methods,  300 
forceps,  163.     See  also  Forceps  delivery, 
of  fetus  through  the  vagina,  117 

after-coming  head,  by  forceps, 

153 
condition  of  lower  birth-canal 

as  indicating,  126 
deformity  in  pelvic  outlet  in,  127 
determining  engagement,  118 
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Delivery  of  fetus  through  the  vagma, 

determinJDg  engagement, 
118 
inertia  in,  125 
rupture  of  uterus  in,  125 
indications,  117 
manual  method,  130 

after-coming  head,  149 

head,  130 

lower       extremities       and 

breech,  136 
presenting  arm,  135 
shoulders,  132 

cleidotomy  for,  134 
trunk  and  upper  extremi- 
ties, 142 
vaginal,  incision  into  pelvic  floor  and 
perineum  in,  299 
of  cervix  in,  287 
preceded  by  enlargement  of  birth- 
canal,  257 
by  section  of  cervix,  287 

of  lower  uterine  segment,  287 
of  perineum,  287 
vaginal  Cesarean  section  in,  289 
De  Ribes'  bag,  81 

Detachment,  premature,  of  normally  im- 
planted placenta,  397.     See  also  Pla- 
cenUif  separalurfi  of. 
Development,  congenital  lack  of,  in  new- 
bom,  458 
Diameter,  anteroposterior,  of  pelvic  out- 
let, measurement,  70 
transverse,  of  pelvic  outlet,  measure- 
ment, 71 
Diameters  of  fetal  head,  77 
of  j>elvic  excavation,  78 
inlet,  74 
outlet,  70 
Diastasis  of  recti  muscles  after  labor,  cor- 
rection, 422 
Dilating  bags  and  bougies,  induction  of 
labor  by  means  of,  78,  81 
for  dilation  of  cervix,  90 
in  placenta  praevia,  391,  393 
sterilization  of,  40 
Dilation  of  cervix  in  version,  236 

of  intestines  after  celiohysterotomy,  313 
of  stomach  after  celiohysterotomy,  313 
rapid  and  forcible,  of  uterus,  89 
Rossi's  dilator  for,  89 


j  Dilation,  rapid  and  forcible,  of  uterus, 
dilators  for,  89 
elastic  bags  for,  90 
Harris's  method,  90 
laceration  during,  91,  92 
multiple  incisions  for,  90 
Newell's  dilator  for,  90 
Dilator,  Rossi's,  for  dilation  of  uterus,  89 

Newell's,  for  dilation  of  uterus,  90 
Dislocation  of  eye  in  newborn,  458 

of  spleen  in  pregnancy,  24 
Displacements  of  uterus,  51 

after  labor,  correction  of,  technic,  422 
cause,  51 

correction  of,  after  labor,  with  or 
without  lacerations,  419 
Doderlein's  method  of  extraperitoneal 
section,  343-349 
of  pubiotomy,  270 
Dressings,  surgical,  in  private  houses,  48 

Ear,  injuries  to,  in  newborn,  457 
Eclampsia,  Edebohls'  operation  for,  98 
Ectopic  pregnancy,  irritation  of  bladder 
in,  110 
of  rectum  in,  110 
operation  for,  100-112 
ruptured,  operation  in,  106,  107 
suppurating,  110,  111 
Edebohls*  operation  for  eclampsia,  98 
Elastic  bag  in  placenta  prscvia,  391,  393 
Electricity  in  control  of  postpartum  hem- 
orrhage, 381 
Embryotomy,  237 
frequency  of,  254 

general  considerations  concerning,  240 
indications  for,  238 
mortahty  of,  255 
results  of,  254 
Emmet's  operation  for  repair  of  lacera- 
tions of  pelvic  floor,  416 
Emptying  uterus  after  viability  and  be- 
fore full  term,  69 
before  viabihty,  66 
Enlargement  of  birth  canal,  vaginal  ex- 
traction preceded  by,  257 
permanent,  of  pelvis,  after  pubiotomy, 
276 
Schickele's  operation  for,  282 
postural,  257 
Episiotomy,  299 
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Episiotomy  in  forceps  delivery,  187 

wounds,  closure  of,  410 
Ether  anesthesia,  30 
bronchitis  after,  36 
pneumonia  after,  36 
Ethyl  chlorid  anesthesia,  30 
Eueain-adrenalin  anesthesia  by  lumbar 

injection,  35 
Evisceration,  251 
Exercise,  influence  of,  on  passage  of  child 

into  pelvis,  260 
Extirpation,  total,  of  pregnant  womb,  330 
Extraction.     See  Delivery. 
Extraperitoneal  section  by  inguinal  in- 
cision, 341 
Doderlein's  method,  343-349 
Frank*s  method,  343 
Jorg's  method,  342 
Ritgen's  method,  342 
Thomas*  method,  342 
Extra-uterine  pregnancy,  100.    See  also 

Ectopic  pregnancy. 
Extremities,  lower,  and  breech  of  fetus, 
manual  method  of  vaginal  delivery, 
136 
thrombophlebitis  of,  i^urgical  treat- 
ment, 429 
upper,    and   trunk   of   fetus,    manual 
method  of  vaginal  delivery,  142 
fractures  of,  in  newborn,  444 
Eye,  dislocation  of,  in  newborn,  458 
injuries  to,  in  newborn,  458 

Face,  abrasions  of,  from  forceps,  202 
injuries  to,  in  version,  233 
lesions  of,  in  newborn,  456 
presentation,  application  of  forceps  in, 
172,  173,  174,  175 
engagement  in,  123 
Facial  paralysis  from  forceps,  202 
Fallopian  tubes,  operations  on,  62 
Femur,  fractures  of,  in  newborn,  448 
Fetal  bones  in  bladder.  111 
debris  in  rectum.  111 
head,  diameters  of,  77 
Fetus,  abrasions  of  face  in,  from  forceps, 
202 
deformity  of,  induction  of  labor  for, 

87 
delivery  of,  piecemeal,  254 
through  vagina,  117 


Fetus,  delivery  of,  through  vagina,  after- 
coming  head,  by  forceps,  153 
condition  of   lower  birth-canal 

as  indicating,  126 
deformity  in  p)elvic  outlet  in,  127 
determining  engagement,  118 
inertia  in,  125 
rupture  of  uterus  in,  125 
indications,  117 
manual  method,  130 

after-coming  head,  149 

head,  130 

lower      extremities      and 

breech,  136 
presenting  arm,  135 
shoulders,  132 

cleidotomy  for,  134 
trunk  and   upper  extremi- 
ties, 142 
effect  of  anesthesia  on,  35 
facial  paralysis  in,  from  forceps,  202 
fractures  of  cranial  bones  in,  from  for- 
ceps, 202 
injuries  to,  from  forceps,  202 

in  version,  232 
mortality  and  morbidity,  after  sjrm- 

physiotomy,  266 
mortality  of,  after  pubiotomy,  276,  277 
premature,  breech  extraction  with,  161 
result*  of  pubiotomy  for,  269,  276,  277 

of  symphyseotomy  for,  266 
retention  of,  after  external  version,  214 
wounds  of  scalp  in,  from  forceps,  202 
Fibroid  tumor  of  uterus,  56 

as  cause  of  inversion,  360 
myomectomy  for,  58 
Fistula,  uterine,   method  of  making,  in 

suprasymphyseal  section,  334,  336 
Flat  pelvis,  125,  317,  326 
Floating  head,  117 

kidney  in  pregnancy,  24 
Forceps,  163 

abrasions  of  face  from,  202 
application  of,  aft^r  Cesarean  section, 
194 
after  pubiotomy,  194 
after     suprasymphyseal     extraperi- 
toneal section,  194 
after  symphysiotomy,  194 
dangerous,  174 
high,  194 
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Forceps,   application   of,  in  contracted 
pelvis,  207 

in  face  presentation,  172,  173,  174, 
175 

low,  194 

middle,  194 

mortality  from,  203 

repeated,  174 

to  presenting  part,  171 

with  occiput  posterior,  176,  177 
as  an  instrument,  163 
axis-traction,  165 

application  of,  165 

Poulet's  tapes  with,  167 

Tamier's,  167 
bad,  164 

cephalic  curve  of,  165 
complications  caused  by,  198 
conditions  making  use  justifiable,  179 
contraindications  for  use,  181 
dangerous  application,  174 
delivery,  163 

abrasions  of  face  in,  202 

after  Cesarean  section,  194 

after  pubiotomy,  194 

after     suprasyrophyseal     extraperi- 
toneal section,  194 

after  symphysiotomy,  194 

anesthesia  in,  183 

application  of  forceps  to  presenting 
part,  171 

axis-traction,  165 
with  Poulet's  tapes,  167 
with  Tamier's  forceps,  167 

complications,  198 

conditions  making  justifiable,  179 

contraindications,  181 

dangerous  application  of  forceps,  174 

episiotomy  in,  187 

facial  paralysis  in,  202 

fractures  of  cranial  bones  in,  202 

frequency,  203 

function  of  forceps,  178 

gauze  compress  of  hot  bichlorid  solu- 
tion in,  186 

high,  194 

in  contracted  pelvis,  207 

in  face  presentation,  172,  173,  174, 
175 

indications,  178 

injuries  caused  by  forceps,  198 


Forceps  delivery,  injury  to  coccyx  in,  202 
to  fetus  in,  202 
to  umbilical  cord  in,  202 
introduction  of  forceps,  left  blade, 
184 
locking  blades,  185 
right  blade,  185 
laceration  of  pelvic  floor  in,  201 

of  urethra  in,  201 
low,  194 

Mercurio's  position  in,  193 
middle,  194 
mortality  from,  203 
of  after-coming  head,  153 
opening  of  vaginal  cul-de-sac  fromy 

201 
pasition  of  patient,  182 

on  side  in,  190 
preparation  of  forceps,  182 

of  pmtient,  182 
repeated  application  of  forceps,  174 
results,  203 
rotation  with  forceps  in,  177 

deficient,  195 
separation  of  symphysis  pubis  in,  201 
technic,  182 
traction  in,  186 
variations  in,  189 
Walcher's  position  in,  193 
with  occiput  posterior,  176,  177 
wounds  of  scalp  in,  202 
essential  portions,  164 
facial  paral>'sis  from,  202 
fractures  of  cranial  bones  from,  202 
frequency  of  use,  203 
function  of,  178 
good,  164 

indications  for  use,  178 
injuries  from,  198 
injury  to  coccyx  from,  202 
to  fetus  from,  202 
to  umbilical  cord  from,  202 
laceration  of  pelvic  floor  from,  201 

of  urethra  from,  201 
lock  of,  164 

mortality  from  use  of,  203 
Naegele,  164 

opening  of  vaginal  cul-de-sac  from,  201 
pelvic  curve  of,  165 
repeated  application,  174 
results  of  use,  203 
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Forceps,  rotation  with,  177 
deficient,  195 
separation  of  symphysis  pubis  from, 

201 
Simpson,  163 
tape  attachment  and  traction  bar, 

168 
without  traction  bar,  167 
slipping  from  imengaged  head,  180, 181 
solid-bladed,  164 
sterilization  of,  182 
Tarnier's,  163,  166 
wounds  of  scalp  from,  202 
Formalin  solution,  41 
Fracture,  greenstick,  in  newborn,  446 
in  newborn,  surgical  treatment,  444 
of  clavicle,  double,  in  newborn,  445 

in  newborn,  444,  445 
of  cranial  bones  from  forceps,  202 
of  cranium  in  version,  233 
of  femur  in  newborn,  448 
of  humerus  in  newborn,  447 

in  version,  232 
of  thigh  in  version,  232 
of  upper  extremities  in  newborn,  444 
Frank's  method  of  extraperitoneal  sec- 
tion, 343 
Fungous  growths  of  umbilicus  in  new- 
bom,  459,  460 

Gall-bladder,    infection    of,    in    preg- 
nancy, 96 
Gauze,  induction  of  labor  by  means  of,  77 
Genital  tract,  asepsis  of,  24 
bacteria  in,  24 

enlargement,  vaginal  extraction  pre- 
ceded by,  257 
in  pregnancy,  anatomy,  17 
lacerations  of,  immediate  repair,  401 
accidents   and   complications 
after,  412 
intermediate  repair,  413 
late  repair,  414 
repair,  after-treatment,  423 
hemorrhage  after,  424 
infection  after,  424 
patient's    convalescence    after, 

424 
technic,  422 
lower,    condition    of,    as    indicating 
vaginal  delivery,  126 


Genital  tract,  return  to  normal  condition 

after  labor,  22 
Gloves,  rubber,  sterilization  of,  41 
Glycerin,  sterile,  induction  of  labor  by 

means  of,  77 
Greenstick  fracture  in  newborn,  446 

Hands,  sterilization  of,  42 
Hare-lip  in  newborn,  treatment,  457 
Harris'  method  for  rapid  dilation  of  cer- 
vix, 90 
Head,  after-coming,  delivery  of,  by  for- 
ceps, 153 
manual  method,  149 
fetal,  diameters  of,  77 
manual  extraction  through   vagina, 
130 
floating,  117 

injuries  to,  in  version,  233  , 

Heart-failure    during    anesthesia,    treat- 
ment, 37 
Hebosteotomy,  267.    See  also  Pubiotomy. 
Hematoma  of  cranium  in  neift^bom,  454, 
456 
treatment,  456 
of  sternocleidomastoid  muscle  in  new- 
bom,  454,  456 
treatment,  456 
of  vagina  after  labor,  388 
Hemorrhage  after  celiohysterotomy,  313 
after  labor,  control,  376 
adrenalin,  379 

application  of  clamps  to  lacera- 
tions in  cervix,  379 
complicated  by  toxemia,  379 
compression  of  abdominal  aorta, 

380 
electricity,  381 

packing  uterus  with  gauze,  376 
Sigwart's  method,  380 
from  lacerations  in  anterior  seg- 
ment of  pelvic  floor,  389 
in  posterior  segment  of  pelvic 
floor,  387 
from  rupture  of  uterus,  381 
from  torn  cervix,  385 
late,  384 
secondary,  382 

duty  of  nurse,  382,  383 
after  repair  of  lacerations  of  genital 
tract,  424 
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Hemorrhage,  control  of,  after  labor,  376. 
See  also  Hemorrhage  after  labor. 
in  labor,  371 
from  hemorrhoidal  veins  in  labor,  389 
in  celiohysterectomy,  control,  316 
in  celiohysterotomy,  control  of,  305 
in    labor,    conditions   preventing   and 
controlling,  27 
control,  371 
in  Porro  operation,  control,  325 
in  pubiotomy,  271,  272 
into  retina  in  newborn,  458 
late,  after  labor,  384 
of  scalp  in  newborn,  surgical  treatment, 

453 
postpartum,  control  of,  376.    See  also 

Hemorrhage  after  labor. 
umbilical,  in  newborn,  442 
(lemorrhoidal   veins,   hemorrhage  from, 

in  labor,  389 
Hemorrhoids  in  pregnancy,  66 
Hernia  of  uterus,  55 

umbilical,  in  newborn,  443 
High  application  of  forceps,  194 
Hook,  Braun's,  253 
Hospitals,  obstetric  operations  in,  39 
Houses,   private,   appliances  for  opera- 
tions in,  47 
obstetric  operations  in,  45 
operating  tables  in,  46 
selection  of  bed  in,  46 
sterilization  in,  47 
surgical  dressings  in,  48 
water  supply  in,  47 
Humerus,  fractures  of,  in  newborn,  447 

in  version,  232 
Hydrosalpinx,  62 
Hysterectomy  in  pregnancy,  330 
in  puerperal  septic  infection,  427 
in  rupture  of  uterus,  329 

Immobilization  of   pelvis  after  pubiot- 
omy, 271 
after  symphyseotomy,  265 
at  time  of  symphyseotomy,  265 

Incision  into  pelvic  floor  and  perineum, 
299 
of  cervix,  287 

Incubator,  87 

Indentation  of  skull  in  newborn,  444 

Induction  of  labor,  69 


Induction  of  labor  as  a  preliminary  to 
other  operations,  86 
by  means  of  bougies,  76 

dilating  bags  with,  78,  81 
technic,  79 
of  gauze,  77 
of  sterile  glycerin,  77 
care  of  child  in,  86 
choice,  86 

for  fetal  deformity,  87 
indications,  69,  84 
methods,  76 
results,  83 

rupture  of  membranes  in,  82 
technic,  79 
termination,  82 
test  of  labor,  76 
time  for,  71 

Muller's  method,  72,  Fig.  50 
value,  84 
Inertia  uteri  in  determining  engagement 

in  vaginal  delivery,  125 
Infants,  preparation  for  care,  in  hospit- 
als, 44 
Infection  after  repair  of  lacerations  of 
genital  tract,  424 
in  newborn,  surgical  treatment,  459 
of  umbilicus  in  newborn,  459,  460 
septic,  after  ceUohysterotomy,  314 
puerperal,  424.    See  also  Puerperal 
septic  infection. 
Inlet,   pelvic,   anteroposterior  diameter, 
internal  measurement,  72,  73 
diameters  of,  74 
Instruments,  41 
for  craniotomy,  241 
sterilization  of,  in  hospitals,  40 
Intestine,  dilation  of,  after  ceUohyster- 
otomy, 313 
escape  of,  in  celiohysterotomy,  310 
Inversion  of  uterus,  359 

caused  by  fibroids  complicating  preg- 
nancy, 360 
caused     by     timiors     complicating 

pregnancy,  360 
causes,  immediate,  359 
conditions  predisposing  to,  359 
prophylaxis,  361 
results,  361 
signs,  360 
symptoms,  360 


INDEX 


473 


Inversion  of  uterus,  treatment,  361 
lodin,  solution  of  tincture  of,  for  irrigat- 
ing uterus,  41 

Jorg's  method  of  extraperitoneal  section, 

342 
Justominor  pelvis,  126 

Kidney,  floating,  in  pregnancy,  24 
operations  on,  in  pregnancy,  97 
prolapse  of,  in  pregnancy,  24 
surgical,  treatment  of,  434 

King's  position  in  spontaneous  version, 
234,  235 

Knee-chest  position,  259,  260 

K3rphotic  pelvis,  325 

Labor,  bladder  during  and  after,  23 
control  of  hemorrhage  after,  376 
adrenalin,  379 

application  of  clamps  to  lacera- 
tions in  cervix,  379 
complicated  by  toxemia,  379 
compression  of  abdominal  aorta, 

380 
electricity,  381 

packing  uterus  with  gauze,  376 
Sigwart*s  method,  380 
control  of  hemorrhage  in,  371 
hematoma  of  vagina  after,  388 
hemorrhage  after,   control,   376.     See 
also  Labor,  control  of  hemorrhage 
after. 
from  lacerations  in  anterior  seg- 
ment of  pelvic  floor,  389 
in  posterior  segment  of  pelvic 
floor,  387 
from  rupture  of  uterus,  381 
from  torn  cervix,  385 
late,  384 
secondary,  382 

duty  of  nurse,  382,  383 
from  hemorrhoidal  veins  in,  389 
hemorrhage  in,  conditions  preventing 
and  controlling,  27 
control,  371 
induction  of,  69 
as  a  preliminary  to  other  operations, 

86 
by  means  of  bougies,  76 

dilating  bags  with,  78,  81 


Labor,  induction  of,  by  means  of  bougies, 
technic,  79 
of  gauze,  77 
of  sterile  glycerin,  77 
care  of  child  in,  86 
choice,  86 

for  fetal  deformity,  87 
indications,  69,  84 
methods,  76 
results,  83 

rupture  of  membranes  in,  82 
technic,  79 
termination,  82 
test  of  labor,  76 
time  for,  71 

MtiUer's  method,  72,  Fig.  50 
value,  84 
knee-chest  position  in,  259, 260 
lateral  position  in,  259 
pelvic  floor  during,  21 
perineum  during,  21 
position  of  uterus  after,  22 

during,  19 
rectum  during  and  after,  23 
return  of  birth-canal  to  normal  condi- 
tion after,  22 
of  uterus  to  normal  position  after,  22 
secondary  hemorrhage  after,  382 

duty  of  nurse,  382,  383 
sitting  position  in,  260 
squatting  position  in,  260 
surgery  of,  117 

test  of,  in  induction  of  labor,  76 
thrombosis  of  vagina  after,  388 
twin,  removal  of  placenta  after,  369 
vagina  during,  21 
Walcher's  position  in,  258,  259 
Laceration  during  dilation  of  cervix,  91,. 
92 
in   anterior  segment   of   pelvic  floor, 

postpartum  hemorrhage  from,  389 
in  posterior  segment  of  pelvic  floor, 

postpartum  hemorrhage  from,  387 
of   anterior   segment   of   pelvic   floor, 
immediate  repair,  410 
secondary  repair,  417 
of  cervix,  immediate  repair,  402 

technic,  403 
of  genital  tract,  immediate  repair,  401 
accidents   and   complications 
after,  412 
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Laceration  of  genital  tract,  intermediate 
repair,  413 
late  repair,  414 
repair,  after  treatment,  423 
hemorrhage  after,  424 
infection  after,  424 
patient's    convalescence    after, 

424 
technic,  422 
of  pelvic  floor,  65 

complete,  immediate  repair,  408 
repair  of,  after-treatment,  423 
secondary  repair,  417 
Emmet's  operation  for  repair,  416 
from  forceps,  201 
immediate    repair,    complications 

after,  411 
late  repair,  416 
of  perineum,  65 

complete,  immediate  repair,  408 
repair  of,  after-treatment,  423 
secondary  repair,  417 
immediate  repair,  407 

complications  after,  411 
unusual,  closure  of,  411 
of  posterior  segment  of  pelvic  floor  and 

perineum,  immediate  repair,  404 
of  urethra  from  forceps,  201 
of  uterus,  repair,  56 
Laparo-elytrotomy,  342 
Lateral  position,  259 
Leg,  milk,  surgical  treatment,  429 
Ligature  material,  44 
Locomotion,  disturbances  of,  after  pubi- 

otomy,  283 
Low  application  of  forceps,  194 
Lower   extremity,    thrombophlebitis   of, 

surgical  treatment,  429 
Lumbar  injection,  anesthesia  by,  33 
with  eucain-adrenalin,  35 
with  scopolamin  morphin,  34,  35 
with  stovain,  34 
Lysol,  41 

Mastitis  in  newborn,  439 
puerperal,  436 
treatment  of,  437 
Measurement,  internal,  of  anteroposter- 
ior diameter  of  pelvic  inlet,  72,  73 
of  anteroposterior  diameter  of  pelvic 
outlet,  70 


Measurement  of  transverse  diameter  of 

pelvic  outlet,  71 
Membranes,  rupture  of,  in  induced  labor, 
82 
in  placenta  prsevia,  395 
Mercurio's  position,  257 

in  forceps  delivery,  193 
Mercury,  bichlorid  of,  41 
Middle  application  of  forceps,  194 
Milk  leg,  surgical  treatment,  429 
Momburg's  bandage  in  placental  separa- 
tion, 399 
MOller's  method  of  estimating  time  for 

induction  of  labor,  72,  Fig.  50 
Multiple  abscess  complicating  puerperal 

state,  434 
Muscle,  sphincter,  immediate  repair,  407 
sternocleidomastoid,  in  newborn,  hema- 
toma of,  454,  456 
surgical  treatment,  456 
Muscles,  recti,  diastasis  of,  after  labor, 

correction,  422 
Myomectomy  for  fibroid  tumor  of  uterus, 
58 

Naegele  forceps,  164 
Newborn,  abscess  of  breast  in,  439 
asphyxia  in,  441 
brachial  pa\sy  in,  surgical  treatment, 

449 
cephalhematoma  in,  454 

surgical  treatment,  456 
circumcision  in,  460 

complications,  462 
cleft  palate  in,  treatment,  457 
congenital  lack  of  development,  458 
dislocation  of  eye  in,  458 
fracture  of  clavicle  in,  444,  445 
double,  445 

of  femur  in,  448 

of  humerus  in,  447 
fractures  in,  surgical  treatment,  444 

of  upper  extremities  in,  444 
fungous  growths  of  umbilicus  in,  459, 

460 
greenstick  fracture  in,  446 
hare-lip  in,  treatment,  457 
hematoma  of  cranium  in,  454,  456 

treatment,  456 
hemorrhage  into  retina  in,  458 

of  scalp  in,  surgical  treatment,  453 
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Newborn,  indentation  of  skull  in,  444 
infection  in,  surgical  treatment,  459 

of  umbilicus  in,  459,  460 
injuries  to  ear  in,  457 
to  eye  in,  458 

to  scalp  in,  surgical  treatment,  453 
lesions  of  face  in,  456 
mastitis  in,  439 
surgery  of,  441 
torticollis  in,  456 
treatment,  456 
umbilical  hemorrhage  in,  442 

hernia  in,  443 
wounds  of  ear  in,  457 
of  eye  in,  458 
of  face  in,  457 
Newell's  dilator  for  dilation  of  uterus,  90 
Nipples,  asepsis  of,  41 
Nitrate  of  silver  in  ophthalmia  neonato- 
rum, 41 
Nitrous  oxid  anesthesia,  30 
Nurse,  duty  of,  in  secondary  postpartum 

hemorrhage,  382,  383 
Nursing,  50 

Open  s3rmphyseotomy,  264 
Operating  tables  in  hospitals,  39 

in  private  houses,  46 
Operating-room  in  hospitals,  39 
cleaning  and  fumigation,  45 
Operator,  asepsis  of,  42 
Ophthalmia  neonatorum,  argyrol  in,  41 

nitrate  of  silver  in,  41 
Outlet,  pelvic,  anteroposterior  diameter, 
measurement,  70 
deformity  in,  in  vaginal  delivery,  127 
diameters  of,  70 

transverse  diameter,   measurement, 
71 
Ovarian  pregnancy,  operation  in,  109 
Ovaries,  cysts  of,  62,  63 
operations  on,  62 
tumors  of,  64 
Ovariotomy,  64 

Palate,   cleft,   in  newborn,   treatment, 

457 
Paralysis,  brachial,  in  newborn,  surgical 
treatment,  449  | 

facial,  from  forceps,  202  j 

Parietal  presentation,  anterior,  121  I 


Parietal  presentation,  posterior,  121 
Patients,  preparation  of,  in  hospitals,  43 
Pelvic  abscess,  Pryor's  treatment,  431 
surgical  treatment,  430 
excavation,  diameters  of,  78 
floor,  anterior  segment,  lacerations  of, 
hemorrhage     after     labor 
from,  389 
immediate  repair,  410 
secondary  repair,  418 
during  labor,  21 
incision  into,  299 
lacerations  of,  65 

complete,  immediate  repair,  408 
repair  of,  after-treatment,  423 
secondary  repair,  417 
Emmet's  operation,  416 
from  forceps,  201 
immediate    repair,    complications 

after,  411 
late  repair,  416 
operations  on,  65 

posterior    segment,    lacerations    of, 
hemorrhage     after     labor 
from,  387 
immediate  repair,  404 
inlet,   anteroposterior  diameter,  inter- 
nal measurement,  72,  73 
diameters  of,  74 
outlet,  anteroposterior  diameter,  meas- 
urement, 70 
deformity  of,  in  vaginal  delivery,  127 
diameters  of,  70 

transverse  diameter,   measurement, 
71 
thrombophlebitis,   surgical   treatment, 
428 
Trendelenburg's  operation  for,  428 
viscera,  prolapse  of,  after  labor,  cor- 
rection, 420 
Pelvis,  condition  of,  after  pubiotomy,  281 
contracted,  application  of  forceps  in, 
207 
irregularly,  127 
version  in,  results,  229 
enlargement  of,  permanent,  after  pub- 
iotomy, 276 
Schickele's  operation  for,  282 
flat,  125,  317,  326 

immobilization    of,  after    pubiotomy, 
271 
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Pelvis,    immobilization    of,    after  sym- 
physeotomy, 265 
at  time  of  symphyseotomy,  265 
justominor,  126 
kyphotic,  325 

mobility  of,  in  pregnancy,  257 
rachitic,  317,  319 
section  of,  261 
Perineum  during  labor,  21 
incision  into,  299 
lacerations  of,  65 
complete,  immediate  repair,  408 
repair  of,  after-treatment,  423 
secondary  repair,  417 
immediate  repair,  407 

complications  after,  411 
unusual  closure,  411 
operations  on,  65 

section  of,  vaginal  extraction  preceded 
by,  287 
Peritonitis,  puerperal,  431 

surgical  treatment,  432 
PfannenstieFs  incision  in  suprasymphy- 
seal  section,  334 
treatment  of  placenta  praBvia,  391 
Piles  in  pregnancy,  66 
Placenta,  adherent,  removal  of,  366,  367 
detachment  of,  in  version,  232 
normally    implanted,    premature    de- 
tachment, 397.    See  also  Placenta^ 
separation  of. 
prsevia,  390 

Braxton-Hicks'  treatment,  391 
central,  373,  390 
cervical  section  in,  394 
Cesarean  section  in,  391,  393,  396 
combined  version  for,  215 
complete,  373,  390 
dilating  bag  m,  391,  393 
incomplete,  390 

source  of  bleeding  in,  374 
partial,  390 

Pfannenstiel's  treatment,  391 
rupture  of  membranes  in,  395 
tampon  in,  391 
treatment,  390 

conservative  results  of,  392 
vaginal  Cesarean  section  for,  294 
tampon  in,  374 
removal  of,  365 
manual,  after  uterine  rupture,  368 


Placenta,  removal  of,  manual,  by  pulling 
upon  umbilical  cord,   370 
in  twin  labor,  369 
indications  for,  365 
methods  for,  366 
precautions  in,  367 
separation  of,  397 

Momburg's  bandage  in,  399 
mortality,  398 
rotunda  treatment,  399 
symptoms,  398 
tampon  m,  398,  399 
treatment,  398 
Plexus,  brachial,  in  newborn,  injuries  to, 

449 
Pneumonia  after  ether  anesthesia,  36 
Podalic  version,  210,  220,  224 
Polk's  operation  for  prolapse  of  uterus, 

420 
Polyps  of  uterus,  removal,  59 
Porro's  operation,  320 

blood-pressure  during,  chart  of,  324 
complications,  325 
hemorrhage  in,  control,  325 
indications,  320 
recovery  from,  323 
technic,  321 
Position  in  forceps  delivery,  182 
King's,  in  spontaneous  version,  234, 

235 
knee-chest,  259,  260 
lateral,  259 
Mercurio's,  257 

in  forceps  deHvery,  193 
of  cecum  in  pregnancy,  93 
of  vermiform  appendix  in  pregnancy, 

93 
on  side  in  forceps  delivery,  190 
sitting,  260 
squatting,  260 
Walcher's,  258,  259 
in  forceps  delivery,  193 
Postpartum  hemorrhage,  control,  376 
adrenalin,  379 

application  of  clamps  to  lacera- 
tions in  cervix,  379 
complicated  by  toxemia,  379 
compression  of  abdominal  aorta, 

380 
electricity,  381 
packing  uterus  with  gauze,  376 
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Postpartum   hemorrhage,   control,  Sig- 
wart's  method,  380 
from  lacerations  in  anterior  segment 
of  pelvic  floor,  389 
in  posterior  segment  of  pelvic  floor, 
387 
from  rupture  of  uterus,  381 
from  torn  cervix,  385 
late,  384 
secondary,  382 

duty  of  nurse,  382,  383 
Postural  enlargement,  257 
Poulet's  tapes  with  axis-traction  forceps, 

167 
Pregnancy,  abdomen  during,  23 
abdominal  operation  in,  99,  108 
anesthesia  during,  29.    See  also  Anes- 

Ihesin. 
anteflexion  of  uterus  in,  18,  51 
appendicitis  in,  operation  for,  93 
asepsis  of  birth-canal  in,  24 
bacteria  in  birth-canal  during,  24 
birth-canal  in,  anatomy,  17 
asepsis  of,  24 
bacteria  in,  24 
carcinoma  of  uterus  in,  59 
cholecystotomy  in,  96 
comual,  operation  in,  109 
cysts  of  ovaries  in,  62,  63 
dislocation  of  spleen  in,  24 
displacements  of  uterus  in,  51 

cause,  51 
eclampsia  in,  Edebohls'  operation  for, 

98 
ectopic,  irritation  of  bladder  in,  110 
of  rectum  in,  110 
operation  for,  100-112 
rupture  of,  operation  in,  106,  107 
suppurating,  110,  111 
exercise  in,  value  of,  260 
extirpation  of  uterus  in,  330 
extra-uterine,  100.    See  also  Pregnancyy 

ectopic, 
fibroid  tumor  of  uterus  in,  56 

myomectomy  for,  58 
floating  kidney  in,  24 
hemorrhoids  in,  66 
hernia  of  uterus  in,  55 
hydrosalpinx  in,  62 
hysterectomy  in,  1^0 
infection  of  gall-bladder  in,  96 


Pregnancy,  knee-chest  posture  in,  259, 

260 
laceration  of  pelvic  floor  in,  65 

of  perineum  in,  65 

of  uterus  in,  repair,  56 
lateral  position  in,  259 
Mercurio's  posture  in,  257 
mobility  of  pelvis  in,  257 
operations  on  FaUopian  tubes  in,  62 

on  kidneys  in,  97 

on  ovaries  in,  62 

on  pelvic  floor  in,  65 

on  perineum  in,  65 

on  rectum  in,  66 
ovarian,  operation  in,  109 

tumors  in,  64 
ovariotomy  in,  64 
piles  in,  66 

polyps  of  uterus  in,  removal,  59 
position  of  cecum  in,  93 

of  uterus  during  development,  17 

of  vermiform  appendix  in,  93 
prolapse  of  kidney  in,  24 

of  uterus  in,  55 
pyelitis  in,  97 

retroflexion  of  uterus  in,  17,  51 
retroversion  of  uterus  in,  51 

retaining  uterus  in  normal  position 
after  replacement,  54 
salpingitis  in,  62 

chronic,  63 
sitting  posture  in,  260 
size  of  uterus  in,  18 
squatting  posture  in,  260 
surgery  of,  28,  51 
tubal,  operation  in,  109 
tumors     complicating,     inversion     of 
uterus  caused  by,  360 

of  ovary  in,  64 

of  uterus  in,  removal,  56 
uterus  in,  size  of,  17 
value  of  exercise  in,  260 
vermiform  appendix  in,  24 
Walcher  position  in,  258,  259 
Premature  detachment  of  normally  im- 
planted   placenta,    397.    See    also 

Placenta,  separation  of. 
fetus,  breech  extraction  with,  161 
Preparation  of  patients  in  hospitals,  43 
Presentation,  breech,  engagement  in,  122 

version  in,  226 
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Presentation,  brow,  engagement  in,  121, 

123 
face,  application  of  forceps  in,  172,  173, 
174,  175 

engagement  in,  123 
parietal,  anterior,  120 

posterior,  121 
shoulder,  impacted,  combined  version 

for,  217 
Private  houses,  appliances  for  operation 
in,  47 

obstetric  operations  in,  45 

operating  tables  in,  46 

selection  of  bed  in,  46 

sterilization  in,  47 

surgical  dressings  in,  48 

water  supply  in,  47 
Prolapse  of  kidney  in  pregnancy,  24 
of  pelvic  viscera  after  labor,  correction, 

420 
of  urethra,  repair,  418 
of  uterus,  55 

Polk's  operation  for,  420 
Prophylactic  version,  210 
Pryor's  treatment  of  pelvic  abscess,  431 
Pubiotomy,  267 
advantages  of,  269 
Baunmi's  method,  273 
bony  union  after,  failure  of,  282 
Bumm's  method,  271,  272 
complications  of,  270 
condition  of  pelvis  after,  281 
delivery  after,  269 
disadvantages  of,  269 
disturbances  of  locomotion  after,  283 
Doderlein's  method,  270 
double,  269 

enlargement  of  pelvis  after,  permanent, 
276 
Schickele's  operation  for,  282 
failure  of  bony  union  after,  282 
forceps  delivery  after,  194 
hemorrhage  in,  271,  272 
immobilization  of  pelvis  after,  271 
indications  for,  267 
injury  to  bladder  in,  272 
mortality  from,  272,  275,  277 
open  method,  274 
pelvis  after,  281 
permanent  enlargement  of  pelvis  after, 

276 


Pubiotomy,  permanent  enlargement  of 
pelvis    after,   Schickele's   operation 
for,  282 
place  of,  as  an  operation,  272 
repeated,  269 

results  of,  for  child,  269,  276,  277 
subcutaneous,  268 
technic  of,  267,  270 
thrombosis  after,  277 
version  after,  229 
Puerperal  mastitis,  436 
treatment,  437 
peritonitis,  431 

surgical  treatment,  432 
septic  infection,  complete  extirpation 
of  uterus  for,  427 
emptying  septic  uterus,  425 
hysterectomy  for,  427 
surgery  of,  424 
Puerperium,  multiple  abscess  complicat- 
ing, 434 
surgery  of,  365 
Pyelitis  in  pregnancy,  97 

Rachitic  pelvis,  317,  319 

Recti  muscles,  diastasis  of,  after  labor, 

correction,  422 
Rectum  during  and  after  labor,  23 
fetal  debris  in,  HI 

irritation  of,  in  ectopic  pregnancy,  110 
operations  on,  66 
Relaxation  of  abdominal  wall  after  labor, 

correction,  422 
Results  of  induced  labor,  83 
Retina,  hemorrhage  into,  in  newborn,  458 
Retroflexion  of  uterus,  51 

in  pregnancy,  17 
Retroversion  of  uterus,  51 
after  labor,  419 

retaining  uterus  in  normal  position 
after  replacement,  54 
Ritgen's  method  of  extraperitoneal  sec- 
tion, 342 
Room,  confinement,  46 
operating-,  in  hospitals,  39 
cleaning  and  fumigation,  45 
Rotation  with  forceps,  177 

deficient,  195 
Rotunda  method  of  treating  placental 

separation,  399 
Rubber  gloves,  sterilization  of,  41 
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Rupture  of  membranes  in  induced  labor, 
82 

in  placenta  prsevia,  395 
of  ectopic  pregnancy,  operation  in,  106, 
107 
suppurating,  110,  111 
of  uterus,  349 

danger  of,  in  combined  version,  220 
in  version,  232 

emptying  uterus  and  use  of  tampon 
in,  328 

etiology,  349 

hemorrhage  after  labor  from,  381 

hysterectomy  in,  329 

in  determining  engagement  in  vag- 
inal delivery,  125 

morbidity,  356 

mortality,  356 

natural  history,  350 

prevention,  352 

removal  of  placenta  after,  368 

signs,  350 

symptoms,  350,  351 

threatened,  symptoms,  351 

treatment,  328,  353 
results,  330 

varieties,  349 


Salpingitis,  62 

chronic,  63 
Salt  solution  in  celiohysterotomj-,  304, 

307 
Scalp,  hemorrhage  of,  in  newborn,  sur- 
gical treatment,  453 
injuries  to,  in  newborn,  surgical  treat- 
ment, 453 
wounds  of,  from  forceps,  202 
Schickele's  operation  for  permanent  en- 
largement of  pelvis  after  pubiotomy, 
282 
Scissors,  Smelley's,  for  craniotomy,  241 
Scopolamin-morphin  anesthesia  by  lum- 
bar injection,  34,  35 
Section,  abdominal,  delivery  by,  300 
methods,  300 
in  pregnancy,  99 
in  rupture  of  uterus,  329 
results,  327 
with  sterilization,  314 
cervical,  in  placenta  prsevia,  394 


Section,  Cesarean,  301.    See  also  Celio- 
hysterotomy. 
extraperitoneal,   by  inguinal  incision, 
341 
Doderlein's  method,  343-349 
Frank's  method,  343 
Jorg's  method,  342 
Ritgen's  method,  342 
Thomas'  method,  342 
of  cervix,  vaginal  extraction  preceded 

by,  287 
of  lower  uterine  segment,  vaginal  ex- 
traction preceded  by,  287 
of  perineum,  vaginal  extraction  pre- 
ceded by,  287 
suprasymphyseal,  333 
advantages  of,  335 
disadvantages  of,  335 
extraperitoneal,  application  of  for- 
ceps after,  194 
in  septic  cases,  336 
Pfannenstiel's  indsion  in,  334 
results  of,  335 
Sellheim's  method,  335 

of  making  uterine  fistula  in,  334, 
336 
technic  of,  334 
version  after,  229 
through  lower  uterine  segment,   ver- 
sion after,  229 
Segment,  anterior,  of  pelvic  floor,  lacera- 
tions, immediate  repair,  410 
secondary  repair,  418 
posterior,  of  pelvic  floor,  lacerations, 

immediate  repair,  404 
uterine,  lower,  section  of,  vaginal  ex- 
traction preceded  by,  287 
Sellheim's    method    of    making    uterine 
fistula   in    suprasymphyseal    sec- 
tion, 334,  336 
of  suprasymphyseal   section,   335 
Separation  of  placenta,  397.     See  also 

Placenta^  separation  of. 
Septic  infection  after  celiohysterotomy, 
314 
puerperal,  424.     See  also  Puerperal 
septic  infection. 
Shoulder    presentation,   impacted,   com- 
bined version  for,  217 
Shoulders,     fetal,      manual      extraction 
through  vagina,  132 
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Sigwart's  method  of  controlling  postpar- 
tum hemorrhage,  380 
Silver  nitrate  in  ophthalmia  neonatorum, 

41 
Simpson's  forceps,  163 

tape  attachment  and  traction  bar, 
168 
without  traction  bar,  167  ' 

Sitting  position,  260 
Skull,  indentation  of,  in  newborn,  444 
Smelley's  scissors  for  craniotomy,  241 
Sphincter  muscle,  immediate  repair,  407 
Spinal  anesthesia,  33 
Spleen,  dislocation  of,  in  pregnancy,  24 
Spontaneous  version,  233 

King's  position  in,  234,  235 
Squatting  position,  260  I 

Sterilization,  abdominal  section  with,  314 
apparatus  for,  in  hospitals,  40 
in  private  houses,  47 
of  bougies,  40 
of  dilating  bags,  40 
of  forceps,  182 
of  hands,  42 

of  instruments  in  hospitals,  40 
of  rubber  gloves,  41 
Sternocleidomastoid   muscle,    hematoma 
of,  in  newborn,  454,  456 
treatment,  456 
Stitch-hole   abscess   after   celiohysterot- 

omy,  314 
Stomach,  dilation  of,  after  celiohyster- 

otomy,  313 
Stovain  anesthesia  by  lumbar  injection, 

34 
Subcutaneous  pubiotomy,  268 

symphyseotomy,  264 
SuprasjnoQphyseal  section,  333 
advantages,  335 
disadvantages,  335 
extraperitoneal,  use  of  forceps  after, 

194 
in  septic  cases,  336 
Pfannenstiel's  incision  in,  334 
results,  335 
Sellheim's  method,  335 

of  making  uterine  fistula  in,  334, 
336 
technic,  334 
version  after,  229 
Surgical  dressings  in  private  houses,  48 


Surgical  kidney,  treatment,  434 
Suture,  immediate,  of  lacerations  of  an- 
terior segment  of  pelvic  floor, 
410 
of  genital  tract,  401 
of  pelvic  floor,  complications  after, 

411 
of  perineum,  complications  after, 
411 
intermediate,  of  lacerations  of  genital 

tract,  413 
late,  of  lacerations  of  genital  tract,  414 
material,  44 

of  complete  lacerations  of  pelvic  floor, 
immediate,  408 
of  perineum,  immediate,  408 
of  episiotomy  wounds,  410 
of  lacerations  of  cervix,  immediate,  402 
technic  of,  403 
of  genital  tract,  after-treatment,  423 
hemorrhage  after,  424 
infection  after,  424 
patient's    convalescence    after, 

424 
technic,  422 
of  perineum,  immediate,  407 
of  posterior  segment  of  pelvic  floor 
and  perineum,  404 
of  prolapse  of  urethra,  418 
of  sphincter  muscle,  immediate,  407 
secondary,  of  complete  lacerations  of 
pelyic  floor,  417 
of  perineum,  417 
of  lacerations  of  anterior  segment  of 
pelvic  floor,  418 
Symphyseotomy,  261 
accidents  of,  265 
complications  of,  265 
fetal  mortality  and  morbidity  after,  266 
forceps  dehvery  after,  194 
immobilization  of  pelvis  after,  265 

at  time  of,  265 
indications  for,  262 
methods  of,  263 
mortality  and  morbidity,  266 

fetal,  266 
open,  264 
results  of,  265 
for  child,  266 
permanent,  266 
subcutaneous,  264 
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Symphyseotomy  without  extraction,  267    Tumors  of  uterus,  removal,  56 
Symphysis  pubis,  separation  of,  from  for-        ovarian,  64 

ceps,  201  Twin  labor,  removal  of  placenta  in,  369 


Tables,  operating,  in  hospitals,  39 

in  private  houses,  46 
Tampon  in  placenta  prsevia,  391 
in  placental  separation,  398,  399 
intra-uterine,  in    postpartum    hemor- 
rhage, 376 
vaginal,  in  placenta  prsevia,  374 
Tapes,  Poulet's,  with  axis-traction  for- 
ceps, 167 
Tamier's  forceps,  163,  166,  167 
Technic  of  obstetric  surgery,  39 
Termination  of  induced  labor,  82 
Tests  of  labor  in  induction  of  labor,  76 
Therapeutic  abortion,  66 
anesthetic  for,  67 
technic,  67 
Thigh,  fracture  of,  in  version,  232 
Thomas'  method  of  extraperitoneal  sec- 
tion, 342 
Thorn's  method  for  converting  a  face  into 

a  vertex  presentation,  212 
Thrombophlebitis    of    lower    extremity, 
surgical  treatment,  429 
pelvic,  surgical  treatment,  428 

Trendelenburg's  operation  for,  428 
Thrombosis  after  pubiotomy,  277 

of  vagina  after  labor,  388 
Tincture  of  iodin  solution  for  irrigating 

uterus,  41 
Torticollis  in  newborn,  456 

treatment,  456 
Toxemia  complicating  postpartum  hem- 
orrhage, control,  379 
Tracheotomy  for  asphyxia  in  newborn, 

441 
Transverse    diameter    of    pelvic    outlet, 

measurement,  71 
Trendelenburg's    operation     for     pelvic 

thrombophlebitis,  428 
Trephine,  242,  243 

Trunk  and  upper  extremities  of  fetus, 
manual  method  of  vaginal  delivery,  142 
Tubal  pregnancy,  operation  in,  109 
Tumors  complicating  pregnancy,   inver- 
sion of  uterus  caused  by,  360 
fibroid,  of  uterus,  56 

myomectomy  for,  58 
31 


Umbilical  cord,  injury  to,  from  forceps, 
202 
in  version,  228,  233 
pulling  upon,  for  removal  of  placenta, 
370 
hemorrhage  in  newborn,  442 
hernia  in  newborn,  443 
Umbilicus,  fungous  growths  of,  in  new- 
bom,  459,  460 
infection  of,  in  newborn,  459,  460 
Upper  extremities,  fractures  of,  in  new- 
bom,  444 
Urethra,  laceration  of,  from  forceps,  201 

prolapse  of,  repair,  418 
Uterine  fistula,   method  of  making,   in 
suprasymphyseal  section,   334,   336 
tampon  to  control  postpartum  hemor- 
rhage, 376 
Uterus,  anteflexion  of,  51 
in  pregnancy,  18 
anteversion  of,  after  labor,  correction, 

419 
carcinoma  of,  59 
closure  of,  after  celiohysterotomy,  305, 

307 
dilation  of,  rapid  and  forcible,  89 
Bossi's  dilator  for,  89 
dilators  for,  89 
elastic  bags  for,  90 
Harris's  method,  90 
laceration  during,  91,  92 
multiple  incisions  for,  90 
Newell's  dilator  for,  90 
displacements  of,  51 

after  labor,  correction,  technic  of,  422 
with  or  without  lacerations, 
419 
cause,  51 
emptying  of,  after  viability  and  before 
full  term,  69 
before  viability,  66 
fibroid  tumors  of,  56 

as  cause  of  inversion,  360 
myomectomy  for,  58 
hemia  of,  55 

incision  of,  in  celiohysterotomy,  302, 
305 
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Uterus,  inversion  of,  359 

caused     by     fibroids     complicating 
pregnancy,  360 
by     tumors     complicating    preg- 
nancy, 360 

causes,  immediate,  359 

conditions  predisposing  to,  359 

prophylaxis,  361 

results,  361 

signs,  360 

symptoms,  360 

treatment,  361 
lacerations  of,  repair,  56 
packing  of,  with  gauze,  to  control  hem- 
orrhage after  labor,  376 
pol)rps  of,  removal,  59 
position  of,  after  labor,  22 

during  development,  17 

during  labor,  19 
pregnant,  total  extirpation,  330 
prolapse  of,  55 

Polk's  operation  for,  420 
rapid  and  forcible  dilation,  89 
relaxed,  in  celiohysterotomy,  310 
retroflexion  of,  51 ' 

in  pregnancy,  17 
retroversion  of,  51 

after  labor,  419 

retaining  uterus  in  normal  position 
after  replacement,  54 
return  to  normal  position  after  labor, 

22 
rupture  of,  349 

abdominal  section  in,  329 

danger,  in  combined  version,  220 
in  version,  232 

empt3dng  uterus  and  use  of  tampon 
in,  328 

etiology,  349 

hemorrhage  after  labor  from,  381 

hysterectomy  in,  329 

in  determining  engagement  in  vagi- 
nal delivery,  125 

morbidity,  356 

mortality,  356 

natural  history,  350 

prevention,  352 

removal  of  placenta  after,  368 

bigns,  350 

symptoms,  350,  351 

threatened,  symptoms,  351 


Uterus,  rupture  of,  treatment,  328,  353 
results,  330 
varieties,  349 
segment  of,  lower,  section  of,  vaginal 

extraction  preceded  by,  287 
size  of,  in  pregnancy,  18 
tumors  of,  removal,  56 

Vagina  during  labor,  21 
hematoma  of,  after  labor,  388 
thrombosis  of,  after  labor,  388 
Vaginal  Cesarean  section,  289 
application  of,  295 
complications  after,  292 
for  placenta  prsBvia,  294,  393 
indications,  291, 295 
technic,  289 
version  after,  229 
cul-de-eac,  opening  of,   from  forceps, 

201 
delivery  of  fetus,  117 

after-coming  head,  by  forceps,  153 
condition  of  lower  birth-canal  as 

indicating,  126 
deformity  of  pelvic  outlet  in,  127 
determining  engagement,  118 
inertia  in,  125 
rupture  of  uterus  in,  125 
incision  into  pelvic  floor  and  per- 
ineum in,  299 
of  cervix  in,  287 
indications,  117 
manual  method,  130 

after-coming  head,  149 

head,  130 

lower  extremities  and  breech, 

136 
presenting  arm,  135 
shoulders,  132 

cleidotomy  for,  134 
trunk  and  upper  extremities, 
142 
preceded  by  enlargement  of  birth- 
canal,  257 
by  section  of  cervix,  287 
of  lower  uterine  segment,  287 
of  perineum,  287 
vaginal  Cesarean  section  in,  289 
tampon  in  placenta  pnevia,  374 
Veins,  hemorrhoidal,  hemorrhage  from, 
in  labor,  389 
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Venniform  appendix  in  pregnancy,  24 

position  of,  in  pregnancy,  93 
Version,  210 

after  pubiotomy,  229 

after   section    through   lower   uterine 

segment,  229 
after  suprasymphyseal  section,  229 
after  vaginal  Cesarean  section,  229 
anesthesia  in,  213,  222 
bipolar,  221,  222,  223,  225 
Braxton-Hicks*  method,  215 
cephalic,  210 
combined,  210,  215 

danger  of  uterine  rupture  in,  220 

for  impacted  shoulder  presentation, 
217 

for  placenta  praevia,  215 

indications  for,  215 

preparation  for,  215 
danger  of  uterine  rupture  in,  232 
detachment  of  placenta  in,  232 
dilation  of  cervix  in,  236 
external,  210,  214 

advantages  of,  215 

retention  of  child  after,  214 
fracture  of  cranium  in,  233 

of  humerus  in,  232 

of  thigh  in,  232 
in  breech  presentation,  226 
in  contracted  pelvis,  results,  229 
indications  for,  210,  220 
infection  in,  233 


Version,  injuries  to  face  in,  233 

to  fetus  m,  232 

to  head  in,  233 

to  umbilical  cord  in,  228,  233 
internal,  210,  220 
mortality  from,  230 
podalic,  210,  220,  224 
position  of  patient  in,  221 
preparation  of  patient  for,  213 
prognosis  of,  236 
prophylactic,  210 
results  of,  229 
spontaneous,  233 

King's  position  in,  234,  235 
successful,  essentials  for,  213 
technic  of,  221 
Thorn's  method,  212 
varieties  of,  with  reference  to  fetus,  210 
to  mother,  210 
Viscera,  pelvic,  prolapse  of,  after  labor, 
correction,  420 


Walcher's  position,  258,  259 

in  forceps  delivery,  193 
Water  supply  in  private  houses,  47 
Wounds,  episiotomy,  closure  of,  410 
of  ear  in  newborn,  457 
of  eye  in  newborn,  458 
of  face  in  newborn,  456 
of  scalp  from  forceps,  202 
in  newborn,  surgical  treatment,  453 


SAUNDERS'  BOOKS 


on 


Nervous  and  Mental 
DiseaseSt  Childrent 
Hygienet  Nursing,  and 
Medical  Jurisprudence 


W.  B.  SAUNDERS  COMPANY 

WEST  WASHINGTON  SQUARE  PHILADELPHIA 

9,  HENRIETTA  STREET        COVENT  GARDEN,  LONDON 


THE  SUPERIORITY  OP  SAUNDERS'  TEXT-BOOK 

In  a  series  of  articles  entitled 

"WHAT  ARE  THE  BEST  MEDICAL  TEXT-BOOKS  ?" 

a  well  known  medical  journal  compiled  a  tabulation  of  the 


text-books  recommended  in  those  schools  which  are  members 
of  the  American  Association  of  Medical  Colleges.  The  text- 
books were  divided  into  twenty  (20)  subjects  and  under  each 
subject  was  given  a  list  of  the  various  books  with  the  number 
of  times  each  book  is  recommended.  Saunders'  books  head 
ten  (10)  of  the  twenty  (20)  subjects,  the  largest  number  head- 
ed by  any  other  publisher  being  three  (3).  In  other  words, 
Saunders*  books  lead  in  as  many  subjects  as  the  books  of  all  the  odier 
publishers  combined. 

A  Complete  Catalogue  of  Our  Publicalioiis  will  be  Sent  upon  fequett 


SAUNDERS'   BOOKS   ON 


Church  and  Peterson's 
Nervous  and  Mental  Diseases 


Nervous  and  Mental  Diseases.  By  Archibald  Church,  M.  D., 
Professor  of  Nervous  and  Mental  Diseases  and  Medical  Jurisprudence, 
Northwestern  University  Medical  School,  Chicago;  and  Frederick 
Peterson,  M.  D.,  President  New  York  State  Commission  on  Lunacy ; 
Professor  of  Psychiatry  at  the  College  of  Physicians  and  Surgeons, 
N.  Y.  Handsome  octavo,  934  pages;  341  illustrations.  Cloth,  jls.oo 
net ;  Half  Morocco,  ^6.50  net 

THE  NEW  (Till)  EDmON 

For  this  new  seventh  edition  the  entire  work  has  been  most  thoroughly  re- 
vised. To  show  with  what  thoroughness  the  authors  have  revised  their  work,  we 
point  out  that  in  the  nervous  section  alone  over  one  hundred  and  fifty  interpola- 
tions have  been  made,  and,  in  addition,  well  over  three  hundred  minor  correc- 
tions. The  chapters  on  Meningitis,  Aphasia,  Poliomyelitis,  Pellagra,  and  Pituitary 
Diseases  have  been  practically  rewritten.  A  chapter  on  Oppenheim's  Congenital 
Amyatonia  has  been  introduced.  The  section  on  Mentad  Diseases  has  been 
wholly  rearranged  to  conform  to  the  latest  classification,  some  obsolete  matter 
struck  out,  and  much  new  matter  added.  A  number  of  chapters  have  been  re- 
written. This  seventh  edition  embodies  every  substantial  advance  in  the  domains 
of  nervous  and  mental  diseases. 


OPINIONS  OF  THE  MEDICAL  PRESS 


American  Journal  of  the  Medical  Sciences 

"  This  edition  has  been  revised,  new  illustrations  added,  and  some  new  matter,  and  really 
is  two  books.  .  .  .  The  descriptions  of  disease  are  clear,  directions  as  to  treatment  definite, 
and  disputed  matters  and  theories  are  omitted.     Altogether  it  is  a  most  useful  text-book." 

Journal  of  Nervoui  and  Mental  Diseases 

"The  best  text-book  exposition  of  this  subject  of  our  day  for  the  busy  practitioner.  .  .  . 
The  chapter  on  idiocy  and  imbecility  is  undoubtedly  the  best  that  has  been  given  us  in  any 
work  of  recent  date  upon  mental  diseases.  The  photographic  illustrations  of  this  part  of  Dr. 
Peterson's  work  leave  nothing  to  be  desired." 

New  York  Medical  Journal 

"To  be  clear,  brief,  and  thorough,  and  at  the  same  time  authoritative,  are  merits  that 
ensure  popularity.  The  medical  student  and  practitioner  will  find  in  this  volume  a  ready  and 
reliable  resource." 


DISEASES  OF  CHILDREN. 


KerrV  Dia£(iiostics  qf 
Diseases  ef  Children 

Diasrnostics  of  the  Diseases  of  Children.  By  LeGrand  Kerr, 
M.  D.,  Professor  of  Diseases  of  Children,  Brooklyn  Postgraduate  Med- 
ical School,  Brooklyn.  Octavo  of  542  pages,  fully  illustrated.  Cloth, 
^5.00  net;  Half  Morocco,  ^6.50  net 

~       FOR  THE  PRACTITIONCR 

Dr.  Kerr's  work  differs  from  all  others  on  the  diagnosis  of  diseases  of  children 
in  that  the  objective  symptoms  are  particularly  emphasized.  The  constant  aim 
throughout  has  been  to  render  a  correct  diagnosis  as  early  in  the  course  of  the 
disease  as  possible,  and  for  this  reason  differential  diagnosis  is  presented  from 
the  very  earliest  symptoms.  The  many  original  illustrations  will  be  found 
helpful. 

New  York  State  Jounial  of  Medicine 

"  The  illustrations  are  excellent  and  numerous.  It  will  meet  the  needs  of  the  great  mass 
of  physicians  who  treat  the  diseases  of  infancy  and  childhood." 


Kerley's  Treatment  qf 
Diseases  qf  Children 

Treatment  of  the  Diseases  of  Children.  By  Charles  Gilmore 
Kerley,  M.  D.,  Professor  of  Diseases  of  Children,  New  York  Polyclinic 
School  and  Hospital.  Octavo  of  628  pages,  illustrated.  Cloth,  ^5.00 
net ;  Half  Morocco,  ^6.50  net. 

THE  NEW  (2d)   EDITION 

This  work  has  been  prepared  for  the  physician  engaged  in  general  practice. 
The  author  presents  all  the  modem  methods  of  management  and  treatment  in 
greater  detail  than  any  other  work  on  the  subject  heretofore  published.  The 
methods  suggested  are  the  results  of  actual  personal  experience,  extending  over  a 
number  of  years  of  hospital  and  private  practice.  There  is  an  excellent  illus- 
trated chapter  on  Gymnastic  Therapeutics. 

Tlie  British  Medical  Journal 

"  Dr.  Kerley's  book  is  one  of  the  best  on  the  subject  that  has  come  under  our  notice.  All 
through  it  shows  evidence  of  ripe  experience  and  sound  judgment." 


SAUNDERS'  BOOKS    ON 


The  New  "Dorl&nd 


ft 


New  (6th)  Edition,  Entirely  Reset 

The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches;  with  over  lOO  new  and  elaborate  tables  and  many  hand- 
some illustrations.  By  W.  A.  Newman  Borland,  M.  D.  Large 
octavo,  986  pages,  bound  in  full  flexible  leather,  |!4.SO  net;  with  thumb 
index,  ^5.00  net. 

Dorland's  Dictionary  defines  hundreds  of  the  newest  terms  not  defined  in  any 
other  dictionary — ^bar  none.  It  gives  the  capitalization  and  pronunciation  of  all 
words.  It  makes  a  feature  of  the  derivation  or  etymology  of  the  words.  In 
••  Dorland  "  every  word  has  a  separate  paragraph,  thus  making  it  easy  to  find  a 
word  quickly.  The  tables  of  arteries,  muscles,  nerves,  veins,  etc.,  are  of  the 
greatest  help  in  assembling  anatomic  £acts.  In  *•  Dorland**  every  word  is  given 
its  definition — a  definition  that  defines  in  the  fewest  possible  words. 

Howard  A.  Kelly »  M.  D.*  Johns  Hopkins  University,  Baltimore. 

"  Dr.  Dorland's  dictionary  is  admirable.  It  is  so  well  gotten  up  and  of  such  convenient 
size.    No  errors  have  been  found  in  my  use  of  it." 


Goodnow's  First- Year  Nursing  just  Ready 

First- Year  Nursing.  By  Minnie  Goodnow,  R.  N.,  formerly  Superintendent  of  the 
Women's  Hospital,  Denver.     i2mo  of  325  pages,  illustrated. 

Miss  Goodnow's  work  deals  entirely  with  the  practical  side  of  first-year  nursing  work.  It 
is  the  application  of  text-book  knowledge.  It  tells  the  nurse  kow  to  do  those  things  she  is 
called  upon  to  do  in  her  first  year  in  the  training  school — the  actucU  ward  work. 

Roberts'  Bacteriology  and  Patholoi^  for  Nurses       ^^ 

Bacteriology  and  Patholog^y  for  Nurses.    By  Jay  G.  Roberts,  Ph.  G.,  M.  D., 

Oskaloosa,  Iowa.     i2mo  of  200  pages,  illustrated. 

This  new  work  is  practical  in  the  strictest  sense.  Written  specially  for  nurses,  it  confines 
itself  to  information  that  the  nurse  should  know.  All  unessential  matter  is  excluded.  The 
style  is  concise  and  to  the  point,  yet  clear  and  plain.    The  text  is  illustrated  throughout. 


NURSING, 


Nursing  in  Diseases  of  the 
Eye»  Ear,  Nose,  and  Throat 

NursinSf  in  Diseases  of  the  Eye,  Ear,  Nose,  and  Throat.     By  the 

Committee  on  Nurses  of  the  Manhattan  Eye,  Ear,  and  Throat  Hospital: 
J.  Edward  Giles,  M.  D.,  Surgeon  in  the  Eye  Department ;  Arthur  B. 
Duel,  M.  D.  (Chairman),  Surgeon  in  the  Ear  Department;  Harmon 
Smith,  M.  D.,  Surgeon  in  the  Throat  Department.  Assisted  by  John 
R.  Shannon,  M.  D.,  Assistant  Surgeon  in  the  Eye  Department ;  and 
John  R.  Page,  M.  D.,  Assistant  Surgeon  in  the  Ear  Department.  With 
chapters  by  Herbert  B.  Wilcox,  M.  D.,  Attending  Physician  to  the 
Hospital;  and  Miss  Eugenia  D.  Ayers,  Superintendent  of  Nurses. 
l2mo  of  260  pages,  illustrated  Cloth,  |!i.50  net 

A  VALUABLE  BOOK 

This  is  a  practical  book,  prepared  by  surgeons  who,  from  their  experience  in 
the  operating  amphitheater  and  at  the  bedside,  have  realized  the  shortcomings  of 
present  nursing  books  in  regard  to  eye,  ear,  nose,  and  throat  nursing.  The  scope 
of  the  work  has  been  limited  to  what  an  intelligent  nurse  should  know,  and  the 
style  throughout  is  simple,  plain,  and  definite. 

New  York  Medical  Journal 

"  Every  side  of  the  question  has  been  fiilly  taken  into  consideration." 

Stoney's 
Materia  Medica  for  Nurses 


Practical  Materia  Medica  for  Nurses,  with  an  Appendix  containing 
Poisons  and  their  Antidotes,  with  Poison-Emergencies ;  Mineral  Waters ; 
Weights  and  Measures ;  Dose-List,  and  a  Glossary  of  the  Terms  used 
in  Materia  Medica  and  Therapeutics.  By  Emily  A.  M.  Stoney,  for- 
merly of  the  Carney  Hospital,  South  Boston.  i2mo  of  300  pages, 
Cloth,  ;^i.so  net. 

THE    NCW  (3d)  EDITION 

In  making  the  revision  for  this  new  third  edidon,  all  the  newer  drugs  have 
been  introduced  and  fully  discussed.     The  consideration  of  the  drugs  includes 
their  sources  and  composition,  theif  various  preparations,  physiologic  actions, 
directions  for  administering,  and  the  symptoms  and  treatment  of  poisoning. 

Journal  of  the  Amefican  Medical  Association 

••  So  tax  as  we  can  see,  it  contains  everything  that  a  nurse  ought  to  know  in  regard  to  drugs. 
As  a  rrference-book  for  nurses  it  will  without  question  be  very  useful." 


SAUNDERS*  BOOKS  ON 


Sanders'  Nursing! 

Modem  Methods  in  Nursins:.  By  Georgiana  J.  Sanders,  formerly 
Superintendent  of  Nurses  at  the  Massachusetts  General  Hospital.  i2mo 
of  88i  pages,  with  227  illustrations.     Cloth,  $2.50  net. 

JUST  READY 

Miss  Sanders'  book  gives  only  modem  methods.  Then  it  gives  the  details  of 
nursing  operation  cases ^  both  in  the  hospital  and  in  the  home.  The  thorough  way 
in  which  ward  work  is  taken  up  makes  her  book  indispensable  for  teaching  pur- 
poses. In  giving  directions  for  mustard  baths,  poultices,  etc.,  the  quantities  2^e 
given  exactly.     This  is  an  important  point  often  overlooked. 


Stoney^s  Nursing 

Practical  Points  in  Nursins:.  By  Emily  A.  M.  Stoney.  i2moof 
495  Paiges,  illustrated.     Cloth,  $  i  .75  net. 

THC  NEW  (4tii)  EDITION 

In  this  volume  the  author  explains  the  entire  range  of  private  nursing  as  dis- 
tinguished from  hospital  nursing,  and  the  nurse  is  instructed  how  best  to  meet  the 
various  emergencies  of  medical  and  surgical  cases  when  distant  from  medical  or 
surgical  aid  or  when  thrown  on  her  own  resources.  An  especially  valuable  feature 
will  be  found  in  the  directions  how  to  improvise  everything  ordinarily  needed  in  the 
sick-room. 


Stoney*s  Technic  for  Nurses 

Bacteriology  and  Surgical  Technic  for  Nurses.  By  Emily  A.  M. 
Stoney,  formerly  Superintendent  at  Carney  Hospital,  South  Boston. 
Revised  by  Frederic  R.  Griffith,  M.  D.,  Surgeon,  of  New  York. 
i2mo,  311  pages,  illustrated.     Cloth,  ^1.50  net 

THE    NEW    (3d)    EDITION 
Trained  Nurse  and  Hospital  Review 

"  These  subjects  are  treated  most  accurately  and  up  to  date,  without  the  superfluous  reading 
which  is  so  often  employed.  .  .  .  Nurses  will  find  this  book  of  the  greatest  value  both  during 
tneir  hospital  course  and  in  private  practice." 


NURSING. 


Aikens'  Primary  Studies  far  Nurses  lumtnitod 

Primary  Studies  for  Nurses:  A  Text-Book  for  First-year  Pupil 
Nurses.  By  Charlotte  A.  Aikens,  formerly  Director  of  Sibley  Memorial 
Hospital,  Washington,  D.  C.     i2mo  of  450  pages,  illus.    Cloth,  J  1.75  net. 

This  work  brings  together  in  concise  form  well-rounded  courses  of  lessons 
in  all  subjects  which,  with  practical  nursing  technic,  constitute  the  primary 
studies  in  a  nursing  course. 

Trained  Nune  and  H  otpitel  Review 

"  It  is  safe  to  say  that  any  pupil  who  has  mastered  even  the  major  portion  of  this  work 
would  be  one  of  the  best  prepared  first-year  pupib  that  ever  stood  for  examination." 

Aikens'  Clinical  Studies  for  Nurses  m?t^ 

Clinical  Studies  for  Nurses.  By  Charlotte  A.  Aikens,  formerly 
Director  of  Sibley  Memorial  Hospital,  Washington,  D.  C.  i2mo  of 
510  pages,  illustrated.     Cloth,  |2.oo  net. 

This  new  work  is  written  along  the  same  lines  as  Miss  Aikens*  former 
work  on  "Primary  Studies,"  to  which  it  is  a  companion  volume.  It  takes 
up  all  subjects  taught  during  the  second  and  third  years  and  takes  them 
up  in  a  concise,  forceful  way. 

Dietetic  and  HygEenic  Gazette 

"  There  is  a  large  amount  of  practical  information  in  this  book  which  the  experienced 
nurse,  as  well  as  the  undergraduate,  will  consult  with  profit.  The  illustrations  are 
numerous  and  well  selected." 

Aikens*  Training-School  Methods 

Hospital  Training-School  Methods  and  the  Head  Nurse.  By 
Charlotte  A.  Aikens,  formerly  Director  of  Sibley  Memorial  Hospital, 
Washington,  D.  C.     i2mo  of  267  pages.     Cloth,  $1.50  net. 

Trained  Ntme  and  Hoipital  Review 

"  There  is  not  a  chapter  in  the  book  that  does  not  contain  valuable  suggestions." 

Aikens'  Hospital  Management  extremely  Pr&cticai 

Hospital  Management.  By  Charlotte  A.  Aikens,  formerly  Direc- 
tor of  Sibley  Memorial  Hospital,  Washington,  D.  C.  i2mo  of  488 
pages,  illustrated.  Cloth,  I3.00  net. 

The  Medical  Record 

"  Tells  in  concise  form  exactly  what  a  hospital  should  do  and  how  it  should  be  run, 
from  the  scrubwoman  up  to  its  financing.  A  valuable  addition  to  our  literature  on  this 
subject." 
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Hoxie's  Medicine  for  Nurses 

Practice  of  Medicine  for  Nurses.  A  Text-Book  for  Nurses  and  Students 
of  Domestic  Science,  and  a  Hand-Book  for  All  Those  Who  Care  for  the  Sick. 
By  George  Howard  Hoxie,  M.  D.,  Professor  of  Internal  Medicine,  Uni- 
versity of  Kansas.  With  a  Chapter  on  Technic  of  Nursing  by  Pearl  L. 
Laptad,  Principal  of  the  Training  School  for  Nurses,  University  of  Kansas. 
i2mo  of  284  pages,  illustrated.  Cloth,  I1.50  net. 

This  work  is  truly  a  practice  of  medicine  for  the  nurse,  enabling  her  to  recognize  any 
signs  and  changes  that  may  occur  between  visits  of  the  physician,  and.  if  necessary,  to 
combat  them  until  the  physician's  arrival.  This  information  the  author  presents  in  a  way 
most  acceptable,  particularly  emphasizing  the  nurse's  part. 

rndoed  Nurte  and  Hoipital  Review 

"  This  book  has  our  unqualified  approvaL" 

McCombs'  Diseases  of  Children  for  Nurses  n«^  (2d)  EaitioD 

Diseases  of  Children  for  Nurses.  By  Robert  S.  McCombs,  M.  D., 
Instructor  of  Nurses  at  the  Children's  Hospital  of  Philadelphia.  i2mo  of 
470  pages,  illustrated.     Cloth,  |2.oo  net. 

Dr.  McCombs'  experience  in  lecturing  to  nurses  has  enabled  blm  to  em^tht^K  Just  those 
points  that  nurses  most  need  to  know.  The  nursing  side  has  been  written  by  head  nurses, 
especially  praiseworthy  being  the  work  of  Miss  Jennie  Manly. 

National  Hospital  Record 

"  We  have  needed  a  good  work  on  children's  diseases  adapted  for  nurses'  use,  and  this 
volume  admirably  fills  the  want." 

Wilson's  Obstetric  Nursing  ine  New  (2d)  Edition 

A  Reference  Hand-Book  of  Obstetric  Nursing.  By  W.  Reynolds 
Wilson,  M.  D.,  Visiting  Physician  to  the  Philadelphia  Lying-in  Charity. 
32mo  of  256  pages,  illustrated.     Flexible  leather,  $1.25  net. 

Dr.  Wilson's  work  discusses  the  subject  of  obstetrics  entirely  from  the  nurse's  point  ol 
view,  presenting  in  detail  everything  connected  with  pregnancy  and  labor  and  their  man- 
agement.   The  text  is  copiously  illustrated. 

American  Journal  of  Olisletrics 

"  Every  page  emphasizes  the  nurse's  relation  to  the  case/* 

Fruhwald  and  Westcott  on  Children 

Diseases  of  Ctiildren.  A  Practical  Reference  Book  for  Students  and 
Practitioners.  By  Professor  Dr.  F«rdinand  FrDhwald,  of  Vienna. 
Edited,  with  additions,  by  Thompson  S.  Westcott,  M.  D.,  University  of 
Pennsylvania.     Octavo,  533  pages,  176  illustrations.     Cloth,  ^4.50  net 

Boyd's  State  Re^stration  for  Nurses 

state  Registration  for  Nurses.  By  Louie  Croft  Boyd,  R.  N.,  Graduate 
Colorado  Training-school  for  Nurses.     Octavo  of  42  pages.  50  cents  net 
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Macfarlane's  Gynecoloi^  for  Nurses  illustrated 

A  Reference  Hand-Book  of  Gynecology  for  Nurses.  By  Cath- 
arine Macfarlane,  M.  D.,  Gynecologist  to  the  Woman's  Hospital  of 
Philadelphia.  32mo  of  150  pages,  with  70  illustrations.  Flexible 
leather,  |i.2S  net. 

A»  M«  Seabrook,  M.  D.»    Woman's  Medical  College  of  Philadelphia, 

"  It  is  a  most  admirable  little  book,  coveriof  in  a  concise  but  attractive  way  the  subject  from 
the  nurse's  standpoint." 

Galbraith's  Personal  Hy^ene  for  Women 

Personal  Hygiene  and  Physical  Training  for  Women.  By 
Anna  M.  Galbraith,  M.D.,  Fellow  New  York  Academy  of  Medicine, 
i2mo  of  371  pages,  with  original  illustrations.  Cloth,  |;2.oo  net. 

Dietelk  and  Hy^lenk  Gazette 

"  It  contains  just  the  sort  of  information  which  is  very  greatly  needed  by  the  weaker  sex.     Its  illus- 
trations are  excellent." 

De  Lee*s  Obstetrics  for  Nurses  ^^^  (^)  ^^^n 

Obstetrics  for  Nurses.  By  Joseph  B.  DeLee,  M.  D.,  Professor  of 
Obstetrics  in  the  Northwestern  University  Medical  School.  i2mo  vol- 
ume of  512  pages,  fully  illustrated.     Cloth,  JI2.50  net. 

J.  Clifton   Edgar.  M.  D.» 

Pro/ester  0/ Obstetrics  and  Clinical  Midwifery,  Cornell  Medical  School ,  N.  V, 

"  It  is  far-and-away  the  best  that  has  come  to  my  notice,  and  I  shall  take  great  pleasure  in  recom- 
mending it  to  my  nurses  and  students  as  well." 

Davis'  Obstetric  Nursing  New  (3d)  Edition 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P.  Davis,  A.  M., 
M.  D.,  Professor  of  Obstetrics,  Jefferson  Medical  College  and  Philadel- 
phia Polyclinic.     i2mo  of  436  pages,  illustrated.     Buckram,  JI1.75  net. 

The  Lancet,  London 

"  Not  only  nurses,  but  even  newly  qualified  medical  men,  would  learn  a  great  deal  by  a  perusal  of 
this  book.     It  is  written  in  a  clear  and  pleasant  style,  and  is  a  work  we  can  recommend. 

Beck's  Hand-Book  for  Nurses  ^ew  (2d)  Edition 

A  Reference  Hand-Book  for  Nurses.  By  Amanda  K.  Beck,  of 
Chicago,  III.     32mo  of  200  pages.     Flexible  leather,  I1.25  net. 

Aikens'  Home  Nurse's  Hand-Book  just  Ready 

Home  Nurse's  Hand-Book.  By  Charlotte  A.  Aikens.  i2moof  276 
pages,  illustrated.  Cloth,  $1.50  net. 

The  point  about  this  work  is  this :  It  tells  you  and  shows  you  just  how  to  do  those 
little  but  important  things  often  omitted  from  other  nursing  books.  •*  Home  Treat- 
ments''and  '*  Points  to  be  Remembered** — terse,  crisp  reminders — stand  out  as  par- 
ticularly practical.     Just  the  book  for  those  who  have  the  home-care  of  the  sick. 
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Re^ster's  Fever  Nursing 

A  Text-Book  on  Practical  Fever  Nursing.  By  Edward  C. 
Register,  M.  D.,  Professor  of  the  Practice  of  Medicine  in  the  North 
Carolina  Medical  College.     i2moof  352  pages.     Cloth,  I2.50  net. 

The  work  completely  covers  the  field  of  practical  fever  nursing.  The  illustrations  shovf 
the  nurse  how  to  perform  those  measures  that  come  within  her  province. 

Trained  Ntme  and  Hospital  Review 

"  Nurses  will  find  this  book  of  great  value  in  this  practical  branch  of  their  work." 

Hecker,  Trumpp,  and  Abt  on  Children 

Atlas  and  Epitome  of  Diseases  of  Children.  By  Dr.  R.  Hecker 
and  Dr.  J.  Trumpp,  of  Munich.  Edited,  with  additions,  by  Isaac  A. 
Abt,  M.D.,  Assistant  Professor  of  Diseases  of  Children,  Rush  Medical 
College,  Chicago.  With  48  colored  plates,  144  text-cuts,  and  453  pages 
of  text.     Cloth,  $5.00  net. 

The  many  excellent  lithographic  plates  represent  cases  seen  in  the  authors'  clinics,  and 
have  been  selected  with  great  care,  keeping  constantly  in  mind  the  practical  needs  of  the 
general  practitioner.  These  beautiful  pictures  arc  so  true  to  nature  that  their  study  is 
equivalent  to  actual  clinical  observation.  The  editor,  Dr.  Isaac  A.  Abt,  has  added  all  new 
methods  of  treatment. 

Johns  Hopkins  Hospital  Bulletin 

"  The  entire  field  has  been  covered.  With  the  excellent  plates,  it  will  be  found  of  real 
value  to  both  students  and  practitioners." 

Lewis'  Anatomy  and  Physiolo^         The  New  (id)  Edition 

Anatomy  and  Physiology  for  Nurses.  By  LeRoy  Lewis,  M.  D., 
Formerly  Surgeon  to  and  Lecturer  on  Anatomy  and  Physiology  for 
Nurses  at  the  Lewis  Hospital,  Bay  City,  Michigan.  i2mo  of  344  pages, 
with  161  illustrations.     Cloth,  $1.75  net. 

A  demand  for  such  a  work  as  this,  treating  the  subjects  from  the  nurses'^  point  of  view, 
has  long  existed.  Dr.  Lewis  has  based  the  plan  and  scope  of  this  work  on  the  methods 
employed  by  him  in  teaching  these  branches,  making  the  text  unusually  simple  and  clear. 

Tlie  Ntmes  Jotimal  of  the  Pactfic  Coast 

"  It  is  not  in  any  sense  rudimentary,  but  comprehensive  in  its  treatment  of  the  subjects 
in  hand.  The  application  of  the  knowledge  of  anatomy  in  the  care  of  the  patient  is 
emphasized." 

Friedenwald  and  Ruhrah's  Dietetics  New  (2d)  cditioii 

Dietetics  for  Nurses.  By  Julius  Friedenwald,  M.  D.,  Professor 
of  Diseases  of  the  Stomach,  and  John  Ruhrah,  M.  D.,  Professor  of 
Diseases  of  Children,  College  of  Physicians  and  Surgeons,  Baltimore. 
i2mo  volume  of  395  pages.     Cloth,  I1.50  net. 

This  work  has  been  prepared  to  meet  the  needs  of  the  nurse,  both  in  the  training 
school  and  after  graduation.  It  aims  to  give  the  essentials  of  dietetics,  considering  briefly 
the  physiology  of  digestion  and  the  various  classes  of  foods  and  the  part  they  play  in 
nutrition. 

American  Journal  of  Nursing 

"  It  is  exactly  the  book  for  which  nurses  and  others  have  long  and  vainly  sought.  A 
simple  manual  of  dietetics,  which  does  not  turn  into  a  cook-book  at  the  end  of  the  first 
or  second  chapter. 
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Paul's  Fever  Nursing  New  (2d)  Ediiioo 

Nursing  in  the  Acute  Infectious  Fevers.  By  George  P.  Paul, 
M.  D.,  formerly  Assistant  Visiting  Physician  to  the  Samaritan  Hospital, 
Troy,  N.  Y.     i2mo  of  246  pages.     Cloth,  |i.oo  net. 

Dr.  Paul  has  taken  great  pains  in  the  presentation  of  the  care  and  management  of  each 
fever.  The  book  treats  of  fevers  in  general,  then  each  fever  is  discussed  individually,  and 
the  latter  part  of  the  book  deals  with  practical  procedures  and  valuable  information. 

The  London  Lancet 

"  The  book  is  an  excellent  one  and  will  be  of  value  to  those  for  whom  it  is  intended. 
It  is  well  arranged,  the  text  is  clear  and  full,  and  the  illustrations  are  good." 

Paul's  Materia  Medica  for  Nurses  New  (2d)  Edition 

Materia  Medica  for  Nurses.  By  George  P.  Paul,  M.D.,  formerly 
Assistant  Visiting  Physician  to  the  Samaritan  Hospital,  Troy.  i2mo  oi 
282  pages.     Cloth,  JI1.50  net. 

Dr.  Paul  arranges  the  physiologic  actions  of  the  drugs  according  to  the  action  of  the 
drug  and  not  the  organ  acted  upon.  An  important  section  is  that  on  pretoxic  signs, 
giving  the  warnings  of  the  full  action  or  the  beginning  toxic  effects  of  the  drug,  which, 
if  heeded,  may  prevent  many  cases  of  drug  poisoning. 

Tho  Medical  Record,  Now  York 

"Thb  volume  will  be  of  real  help  to  nurses;  the  material  is  well  selected  and  well 
arranged,  and  the  book  is  as  readable  as  it  is  useful." 

Pyle's  Personal  Hy^ene  The  now  (4th)  edition 

A  Manual  of  Personal  Hygiene  :  Proper  Living  upon  a  Physiologic 
Basis.  By  Eminent  Specialists.  Edited  by  Walter  L.  Pyle,  A.M., 
M.D.,  Assistant  Surgeon  to  Wills  Eye  Hospital,  Philadelphia.  Octavo 
volume  of  472  pages,  fully  illustrated.     Cloth,  I1.50  net. 

To  this  new  edition  there  have  been  added,  and  fully  illustrated,  chapters  on  Domestic 
Hygiene  and  Home  Gymnastics,  besides  an  appendix  containing  methods  of  Hydro- 
therapy. Mechanotherapy,  and  First  Aid  Measures.  There  is  also  a  Glossary  of  the 
medical  terms  used. 

Boston  Medical  and  Sur^cftl  Jottmal 

"  The  work  has  been  excellently  done,  there  is  no  undue  repetition,  and  the  writers 
have  succeeded  unusually  well  in  presenting  facts  of  practical  significance  based  on  sound 
knowledge." 

Galbraith's  Four  Epochs  of  Woman's  Life    second  edition 

The  Four  Epochs  of  Woman*s  Life.  By  Anna  M.  Galbraith, 
M.D.  With  an  Introductory  Note  by  John  H.  Musser,  M.D.,  Univer- 
sity of  Pennsylvania.     i2mo  of  247  pages.     Cloth,  $1.50  net. 

Birmin^am  Medical  Review 

"We  do  not  as  a  rule  care  for  medical  books  written  for  the  instruction  of  the  public; 
but  we  must  admit  that  the  advice  in  Dr.  Galbraith's  work  is  in  the  main  wise  and  whole- 


some. 


Spratling  on  Epilepsy 

Epilepsy  and  Its  Treatment.  By  William  P.  Spratling,  M.  D.,  Pro- 
fessor of  Physiology  and  Nervous  Diseases,  College  of  Physicians  and  Sur- 
geons, Baltimore.     Octavo  of  522  pages,  fully  illustrated.     Cloth,  $4.00  net. 

The  Lancet.  London 

••  Dr.  Spratling's  work  is  written  throughout  in  a  clear  and  readable  style.  .  .  .  The 
work  is  a  mine  of  information  on  the  whole  subject  of  epilepsy  and  its  treatment." 
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Brower  and  Bannister 

on  Insanity 

A  Practical  Manual  of  insanity.  For  the  Student  and  General 
Practitioner.  By  Daniel  R.  Brower,  A.  M.,  M.  D.,  LL.  D.,  formerly 
Professor  of  Nervous  and  Mental  Diseases  in  Rush  Medical  College,  in 
affiliation  with  the  University  of  Chicago ;  and  Henry  M.  Bannister, 
A.M.,  M.D.,  formerly  Senior  Assistant  Physician,  Illinois  Eastern  Hos- 
pital for  the  Insane.  Handsome  octavo  of  426  pages,  with  a  number 
of  full-page  inserts.     Cloth,  ^3.00  net. 

FOR  STUDENT  AND  PRACTITIONCR 

This  work,  intended  for  the  student  and  general  practitioner,  is  an  intelligible, 
up-to-date  exposition  of  the  leading  fstcts  of  psychiatry,  and  will  be  found  of  in- 
valuable service,  especially  to  the  busy  practitioner  unable  to  yield  the  time  for  a 
more  exhaustive  study.  The  work  has  been  rendered  more  practical  by  omitting 
elaborate  case  records  and  pathologic  details,  as  well  as  discussions  of  speculative 
and  controversial  questions. 

American  Medidne 

"  Commends  itself  for  lucid  expression  in  clear-cut  English,  so  essential  to  the  student  in 
any  department  of  medicine.  .  .  .  Treatment  is  one  of  the  best  features  of  the  book,  and  for 
this  aspect  is  especially  commended  to  general  practitioners." 

Bergey's  Hygiene 

The  Principles  of  Hys:iene:  A  Practical  Manual  for  Students, 
Physicians,  and  Health  Officers.  By  D.  H.  Bergey,  A.  M.,  M.  D., 
Assistant  Professor  of  Bacteriology  in  the  University  of  Pennsylvania. 
Octavo  volume  of  555  pages,  illustrated.     Cloth,  ^3.00  net. 

THE  NEW  (3d)  EDITION 

This  book  is  intended  to  meet  the  needs  of  students  of  medicine  in  the 
acquirement  of  a  knowledge  of  those  principles  upon  which  modem  hygienic 
practises  are  based,  and  to  aid  physicians  and  health  officers  in  familiarizing 
themselves  with  the  advances  made  in  hygiene  and  sanitation  in  recent  years. 
This  new  third  edition  has  been  very  carefully  revised,  and  much  new  matter 
added,  so  as  to  include  the  most  recent  advancements. 

Buff aIo  Medical  Journal 

*•  It  will  be  found  of  value  to  the  practitioner  of  medicine  and  the  practical  sanitarian  ;  and 
students  of  architecture,  who  need  to  consider  problems  of  heating,  lighting,  ventilation,  water 
supply,  and  sewage  disposal,  may  consult  it  with  profit." 
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Griffith's  Care  of  the  Baby 

The  Care  of  the  Baby.  By  J.  P.  Crozer  Griffith,  M.  D.,  Clinical 
Professor  of  Diseases  of  Children,  University  of  Penn. ;  Physician  to  the 
Children's  Hospital,  Phila.  i2mo,  455  pp.  Illustrated.  Cloth,  $1.50  net. 

THE  NEW  (5tfa)  COrriON 

The  author  has  endeavored  to  furnish  a  reliable  guide  for  mothers.  He  has 
made  his  statements  plain  and  easily  understood,  so  that  the  volume  will  be  of 
service  to  mothers  and  nurses. 

New  York  MediciJ  Joivnal 

"  We  are  confident  if  this  Itttle  work  could  find  its  ata/  into  the  hands  of  every  trained 
nurse  and  of  every  mother,  infant  mortality  would  be  lessened  by  at  least  fifty  per  cent." 


Grulee's  Infant  Feeding 

Infant  Feeding:.  By  Cufford  G.  Grulee,  M.  D.,  Assistant  Pro- 
fessor of  Pediatrics  at  Rush  Medical  College.  Octavo  of  295  pages,  illus- 
trated, including  8  in  colors.     Cloth,  $3.00  net. 

JUST  READY 

Dr.  Grulee  tells  you  how  to  feed  the  infant.  He  tells  you — and  shows  by  clear 
illustrations — the  technic  of  giving  the  child  the  breast.  Then  artificial  feeding  is 
thoughtfully  presented,  including  a  number  of  simple  formulas.  The  colored  illus- 
trations showing  the  actual  shapes  and  appearances  of  stools  are  extremely 
valuable. 

Ruhrah's  Diseases  of   Children 

A  Manual  of  Diseases  of  Children.  By  John  Ruhrah,  M.  D., 
Professor  of  Diseases  of  Children,  College  of  Physicians  and  Surgeons, 
Baltimore.  i2mo  of  534  pages,  fully  illustrated.  Flexible  leather, 
$2.50  net 

TUC  NCW  Od)  EDITION 

In  revising  this  work  for  the  second  edition  Dr.  Ruhrah  has  carefully  in- 
corporated all  the  latest  knowledge  on  the  subject.  All  the  important  facts  are 
given  concisely  and  explicitly,  the  therapeutics  of  infancy  and  childhood  being 
outlined  very  carefully  and  clearly.  There  are  also  directions  for  dosage  and 
prescribing,  and  many  useful  prescriptions  are  included. 

American  Journal  of  the  Medical  Sciences 

"Treatment  has  been  satisfactorily  covered,  being  quite  in  accord  with  the  best  teaching, 
yet  withal  broadly  general  and  free  from  stock  prescriptions." 
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Peterson  and  Haines' 
Le£[al  Medicine  £r  Toxicology 


A  Text-Book  of  Le^al  Medicine  and  Toxicology.  Edited  by 
Frederick  Peterson,  M.  D.,  Professor  of  Psychiatry  in  the  College 
of  Physicians  and  Surgeons,  New  York;  and  Walter  S.  Haines, 
M.  D.,  Professor  of  Chemistry,  Pharmacy,  and  Toxicology,  Rush 
Medical  College,  in  affiliation  with  the  University  of  Chicago.  Two 
imperial  octavo  volumes  of  about  750  pages  each,  fully  illustrated. 
Per  volume:  Cloth,  ^5.00  net;  Sheep  or  Half  Morocco,  <>6.so  net 
Sold  by  Subscription. 

IN  TWO  VOLUMES 

The  object  of  the  present  work  is  to  give  to  the  medical  and  legal  professions 
a  comprehensive  survey  of  forensic  medicine  and  toxicology  in  moderate  compass. 
This,  it  is  believed,  has  not  been  done  in  any  other  recent  work  in  English.  Under 
•*  Expert  Evidence**  not  only  is  advice  given  to  medical  experts,  but  suggestions 
are  also  made  to  attorneys  as  to  the  best  methods  of  obtaining  the  desired  infor- 
mation from  the  witness.  An  interesting  and  important  chapter  is  that  on  "  The 
Destruction  and  Attempted  Destruction  of  the  Human  Body  by  Fire  and  Chemi- 
cals.'* A  chapter  not  usually  found  in  works  on  legal  medicine  is  that  on  "The 
Medicolegal  Relations  of  the  X-Rays. ' ' 
Columbia  Law  Review 

"  For  practitioners  in  criminal  law  and  for  those  in  medicine  who  are  called  upon  to  give 
court  testimony  in  all  its  various  forms  ...  it  is  extremely  valuable." 


riske's  Human  Body 


structure  an4  Functions  of  the  Body.  By  Annette  Fiske,  A.M., 
Graduate  of  the  Waltham  Training  School  for  Nurses.  i2mo  of  221 
pages,  illustrated     Cloth,  $1.25  net 

PRCSCNTCD  IN  A  NEW  WAY 

The  way  in  which  this  book  presents  anatomy  and  physiology  is  a  departure 
from  the  usual  method — a  departure,  however,  of  a  very  practical  kind.  Miss 
Fiske  has  woven  the  physiology  in  with  the  anatomy,  thus  making  her  work  a 
most  readable  one.  It  is  an  extremely  practical  book — one  that  can  be  readily 
understood. 
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Draper's  Le^al  Medicine 

A  Text-Book  <^  Lofal  Medicine*  By  Frank  Winthrop  Draper,  A.  M., 
M.  D.,  Late  Professor  of  Legal  Medicine  in  Harvard  University,  Boston. 
Octavo  of  573  pages,  illustrated.     Cloth,  I4.00  net ;  Half  Morocco,  I5.50  net 

Chapman's  Medical  Jurisprudence  ThM  cdiikMi 

Medical  Jurisprudence,  Insanity,  and  Toxicology.  By  Henry  C. 
Chapman,  M.  D.,  late  Professor  of  Institutes  of  Medicine  and  Medical  Juris- 
prudence in  Jefferson  Medical  College,  Philadelphia.  i2mo  of  329  pages, 
illustrated.     Cloth,  1 1.7 5  net. 

Golebiewski  and  Bailejr's  Accident  Diseases 

Atlas  and  Epitome  <^  Diseases  Caused  by  Accidents.     By  Dr.  Ed. 

Golebiewski,  of  Berlin.  Edited,  with  additions,  by  Pearce  Bailey,  M.  D., 
Consulting  Neurologist  to  St.  Luke's  Hospital,  New  York.  With  71  colored 
illustrations  on  40  plates,  143  text  illustrations,  and  549  pages  of  text.  Cloth, 
I4.00  net.     In  Saunders*  Hand-Atlas  Series, 

Hofmann  and  Peterson's  Le^al  Medicine      H^nd-iuu!^ 

Atlas  off  Legal  Medicine.  By  Dr.  E.  von  Hofmann,  of  Vienna. 
Edited  by  Frederick  Peterson,  M.  D.,  Professor  of  Psychiatry  in  the 
College  of  Physicians  and  Surgeons,  New  York.  With  120  colored  figures 
on  56  plates  and  193  half-tone  illustrations.     Cloth,  I3.50  net. 

Jakob  and  Fisher's  Nervous  System  ^"J^ISi 

Atlas  and  Epitome  of  the  Nervous  System  and  Its  Diseases.     By 

Professor  Dr.  Chr.  Jakob,  of  Erlangen.  Edited,  with  additions,  by  Ed- 
ward D.  Fisher,  M.  D.,  University  and  Bellevue  Hospital  Medical  College. 
With  83  plates  and  copious  text.     Cloth,  $3. 50  net. 

Crothers'  Morphinism  and  Narcomania 

Morphinism  and  Narcomania.  By  T.  D.  Crothers,  M.  D.  i2mo  of 
351  pages.     Cloth,  $2.00  net. 

Abbott's  Transmissible  Diseases  second  Editioo 

The  Hygiene  off  Transmissible  Diseases :  Their  Causes,  Modes  of  Dis- 
semination, and  Methods  of  Prevention.  By  A.  C.  Abbott,  M.  D.  ,  Pro- 
fessor of  Hygiene  and  Bacteriology,  University  of  Pennsylvania.  OcUvo  of 
351  pages,  illustrated.     Cloth.  $2.50  net. 
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American  Pocket  Dictionary  n«w  (7th)  EisikHi 

American  Pocket  Medical  Dictionary.  Edited  by  W.  A.  New- 
man Borland,  M.  D.,  Editor  "American  Illustrated  Medical  Dic- 
tionary.'* Containing  the  pronunciation  and  definition  of  the  principal 
words  used  in  medicine  and  kindred  sciences,  with  64  extensive  tables. 
With  610  pages.  Flexible  leather,  with  gold  edges,  |i.oo  net;  with 
patent  thumb  index,  I1.25  net. 

••  I  can  recommend  it  to  our  students  without  reserve." — ^J.  H.  HOLLAND,  M.  D.,  Dtam 
^ the  Jefferson  Medical  College^  Philadelphia. 

Morrow's  Immediate  Care  of  Iniured  ^ew  (2d)  Editi<m 

Immediate  Care  of  the  Injured.  By  Albert  S.  Morrow,  M.  D., 
Adjunct  Professor  of  Surgery  at  the  New  York  Polyclinic.  Octavo  of  360 
pages,  with  242  illustrations.     Cloth,  $2.50  net. 

Dr.  Morrow's  book  on  emergency  procedure^  is  written  in  a  definite  and  decisive  style, 
the  reader  being  told  just  what  to  do  in  every  emergency.  It  is  a  practical  book  for  every 
day  use.  and  the  large  number  of  excellent  illustrations  can  not  but  make  the  treatment  to 
be  pursued  in  any  case  clear  and  intelligible.    Physicians  and  nurses  will  find  it  indispensible. 

Poweirs  Diseases  of  Children  Third  Edition.  Re^iMd 

Essentials  of  the  Diseases  of  Children.  By  William  M.  Powell, 
M.  D.  Revised  by  Alfred  Hand,  Jr.,  A.  B.,  M.  D.,  Dispensary 
Physician  and  Pathologist  to  the  Children's  Hospital,  Philadelphia. 
i2mo  volume  of  259  pages.  Cloth,  |i.oo  net.  In  Saunders^ 
Question- Campend  Series, 

Shaw  on  Nervous  Diseases  and  Insanity      Fourth  Editfon 

Essentials  of  Nervous  Diseases  and  Insanity:  Their  Symptoms 
and  Treatment.  A  Manual  for  Students  and  Practitioners.  By  the  late 
John  C.  Shaw,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Mind  and 
Nervous  System,  Long  Island  College  Hospital,  New  York.  i2mo  of 
204  pages,  illustrated.  Cloth,  |i.oo  net.  In  Saunders^  Question- Com- 
pend  Series, 

*'  Clearly  and  intelligently  written ;  we  have  noted  few  inaccuracies  and  several  sug- 
gestive points.  Some  affections  unmentioned  in  many  of  the  large  text-books  are  noted." 
— Boston  Medical  and  Surgical  Journal. 

Starr's  Diets  for  Infants  and  Children 

Diets  for  Infants  and  Children  in  Health  and  in  Disease.  By 
Louis  Starr,  M.  D.,  Consulting  Pediatrist  to  the  Maternity  Hospital, 
Philadelphia.  230  blanks  (pocket-book  size).  Bound  in  flexible  leather, 
1 1. 25  net. 

Grafstrom's  Mechano-Therapy  second  Revised  edition 

A  Text-book  of  Mechano-therapy  (Massage  and  Medical  Gymnas- 
tics). By  Axel  V.  Grafstrom,  B.  Sc,  M.  D.,  Attending  Physician  to 
the  Gustavus  Adolphus  Orphange,  Jamestown,  New  York.  i2mo,  200 
pages,  illustrated.     Cloth,  $1.25  net. 


